Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


HAI.f.ANTYNB,   HAHHOM  AND  CO. 
kItlNlUROH  AMU  LONDON 


RAILWAY   PROBLEMS: 


AN   INQUIRY 


INTO  TUS 


ECONOMIC  CONDITIONS  OF  RAILWAY  WORKING 

IN  DIFFERENT  COUNTRIES. 


j/^ 


r 


JEANS, 

FSLLOW  AND  MEMBER  07  COUNCIL  OF  THE  STATISTICAL  SOCIETY, 
AUTHOR  or  "  ENGLAND'S  SUPREMAOT,*'  ETC. 


^^o/U.^  •;;-.,-. 


^1       ' 


'*^>*- 


LONDON: 

LONGMANS,    GREEN,    AND    CO. 

1887. 


Transportatioi 
Libraty 

H£ 

1031 

.J42 


T 


.1-  m 

ii 

e 


5nscril)e& 


TO 


DAVID   DALE,    of    Darlington, 


IK  TOKEN  or 


LONG  FRIENDSHIP,  MANY  FAVOURS. 


AND  HIGH  ESTEEM. 


h 


Mdiigm 

1km. 


1  8  1  7 


ARTLS      SCIENTIA      VERITAS 


RAILWAY   PROBLEMS. 


i 


xii  INTRODUCTION  AND  OUTLINE. 

fail  to  find  in  the  new  order.  The  fox-hunting  squires, 
who  deprecated  the  construction  of  railways  because  they 
were  likely  to  threaten  some  highly-prized  fox-covers ;  the 
bucolic  mind,  that  feared  the  effects  of  a  collision  between 
a  locomotive  and  a  stray  "  coo ; "  ^  the  carrying  interest, 
that  dreaded  lest  its  occupation  should  be  utterly  gone  ; 
the  aesthetic  mind,  that  regarded  railways  as  a  terrible 
disfigurement  to  the  landscape ;  the  nervous  and  hypo- 
chondriacal mind,  that  was  liable  to  take  a  gloomy  view  of 
the  effects  of  railway  travelling  upon  the  constitution  of 
man;  the  commercial  monopolist,  who  feared  that  his 
cherished  monopoly  would  disappear  under  the  influence 
of  the  universal  leveller, — all  these,  and  many  other  early 
types,  have  been  reproduced  in  our  own  day,  with  much 
less  show  of  reason  than  their  originals.  But  as  in  the 
earlier,  so  in  the  later  examples  of  the  genus  obstructionist 
— events  have  not  justified  their  apprehensions,  but,  on 
the  contrary,  have  signally  falsified  them  in  almost  every 
particular. 

There  are  many  aspects  under  which  the  railway  may 
be  regarded  as  the  pioneer,  the  handmaiden,  and  the 
finisher  of  commerce.  It  has  become  recognised  in  all 
civilised  communities  as  an  essential  adjunct  of  progress. 
In  a  country  which,  Uke  our  own,  is  so  exclusively  de- 
pendent  upon  the  importation  of  many  articles  required 
in  manufacturing  industries,  in  works  of  construction,  in 
the  sustentation  of  life  itself,  the  functions  performed  by 
the  railway  are  of  the  most  important  character.  Take, 
as  an  example,  the  single  item  of  cotton.  We  now  im- 
port into  this  country  nearly  800,000  tons  of  raw  cotton 
per  annum.  This  large  trafiic  is  conveyed  to  the  mills 
in  Lancashire,  in  Yorkshire,  in  Lanarkshire,  and  wherever 

^  One  of  the  best-known  stories  of  Stephenson  is  that,  when  he  was 
under  examination  before  a  Parliamentary  Committee,  the  question  was 
asked  whether,  if  a  locomotive  came  into  contact  with  a  cow  strajring  on 
the  line,  it  would  not  be  very  awkward.  "Yef>,'*  was  the  reply,  "very 
awkward  for  the  coo  ! " 
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else  they  may  be  situate,  at  a  minimum  of  cost,  and  with 
a  regularity  and  facility  that  ensures  entire  absence  of 
apprehension  on  the  ground  of  supplies.  It  is  the  same 
with  the  imports  of  all  other  products  required  in  our 
great  industries,  and  with  the  very  considerable  traffic  in 
such  raw  materials  as  we  export  in  the  way  of  exchange. 
The  railways  of  this  country  alone  move  upwards  of  1 70 
millions  of  tons  of  minerals  annually.  It  is  impossible 
to  say  precisely  what  is  the  average  distance  over  which 
this  immense  product  is  transported.  It  may  be  twenty 
miles,  and  it  may  be  thirty.  But  if  it  is  taken  at  only 
twenty  miles,  we  should  find  that  our  railways  carry 
nearly  4000  millions  of  tons  of  minerals  one  mile  in  the 
course  of  a  single  year.  It  is  difficult  to  conceive  of  this 
traffic  being  carried  by  the  old  pack-horse.  It  might,  of 
course,  have  been  transported  by  canal  navigation ;  but 
even  the  latter  resource  is  a  comparatively  new  one,  since 
there  were  very  few  canals  available  before  the  middle  of 
the  last  century.  The  phenomena  which  are  presented 
for  consideration  by  the  railway  traffic  of  the  United 
Kingdom  are,  however,  eclipsed  in  point  of  magnitude  by 
those  of  the  United  States,  where  from  45,000  millions 
to  50,000  millions  of  tons  of  traffic  are  now  annually 
moved  one  mile.  The  most  lively  imagination  finds 
it  difficult  to  grasp  such  portentous  figurea  Equally, 
or  still  more,  difficult  is  it  to  imagine  the  carrying 
on  of  such  a  huge  traffic  without  the  aid  of  railway  re- 
sources. 

Among  the  leading  countries  of  the  world,  there  is 
none  that  afibrds  such  a  large  traffic  to  the  railways,  rela- 
tively to  the  population,  as  that  of  the  United  Kingdom. 
The  average  number  of  passengers  carried  by  the  railways 
of  England  and  Wales  is  2  2.8  per  inhabitant.  The  next 
highest  record  in  Europe  is  that  of  1 1  passengers  per  in- 
habitant in  the  case  of  Belgium,  but  our  Australian  Colo- 
nies show  an  average  of  1 8.6  passengers  for  every  head 
of  the  population.     In  Germany  the  average  number  of 
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railway  travellers  per  head  of  the  population  is  only 
5.3,  while  Austria,  Spain,  Italy,  Sweden,  and  Norway 
each  have  from  i  to  2  passengers  per  head.  France 
runs  very  much  on  all  fours  with  Germany;  and  the 
United  States  of  North  America  are  ahead  of  either, 
with  6  passengers  per  capita.  Among  countries  that 
have  less  than  i  passenger  per  head  we  find  Boumania, 
Portugal,  Finland,  Russia,  Japan,  Egypt,  and  our  Indian 
Empire. 

It  is  further  to  be  remarked,  that  while  the  annual 
ratio  of  railway  travellers  to  population  is  22.8  in  the 
case  of  England  and  Wales,  and  13.6  in  Scotland,  it 
falls  to  3.8  in  Ireland,  which  country  shows  precisely  the 
same  ratio  as  Denmark. 

There  can  be  little  doubt  that  one  of  the  best  tests  of 
the  commercial  importance  of  a  country,  both  absolutely 
and  relatively,  is  that  of  the  extent  of  its  railway  traffic, 
and  this  applies  equally  to  goods  and  passengers.  A 
country  that  shows  a  large  tonnage  of  merchandise  moved 
per  head  of  the  population  is  almost  certain  to  be  in  a 
better  position,  relatively  to  wealth  and  general  prosperity, 
than  a  country  in  which  the  movement  of  merchandise  is 
small.  Examined  from  this  point  of  view,  it  is  important 
to  find  that  there  is  a  much  greater  tonnage  moved  on 
British  railways  than  on  those  of  any  other  country 
except  Luxembourg,  the  next  in  order  of  importance 
being — 
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low  in  the  scale.  In  the  latter  country  the  tonnage 
moved  per  inhabitant  is  only  0.8  ton,  while  in  Scotland 
the  average  rises  to  9.5  tons.  In  other  words,  Scotland 
has  more  than  ten  times  ike  quantity  of  railway  goods 
traffic  per  inhabitant  that  is  shown  for  Ireland.  This 
remarkable  difference,  it  need  hardly  be  pointed  out,  is 
folly  reflected  in  the  returns  of  all  the  other  criteria  of 
national  prosperity,  such  as  those  of  income-tax,  &c. 
Bad,  however,  as  Ireland  is  in  this  comparison,  there 
are  several  important  countries  whose  circumstances  are 
still  worse,  such  as  Italy,  with  only  0.4 ;  Spain,  with  only 
0.6 ;  Russia,  with  0.5  ;  and  Boumania,  with  0.3  tons  per 
inhabitant.  Japan  has  exactly  the  same  ratio  of  tonnage 
to  population  as  Ireland,  and  British  India  has  a  fraction 
under  Japan. 

These  figures  open  up  a  wide  field  for  speculation. 
What  is  the  per  capita  standard  of  average  transportation 
requirements  ?  Is  it  the  8.4  tons  found  for  England  and 
Wales,  the  7,6  tons  found  for  the  United  States,  the  4.3 
tons  found  for  Germany,  or  the  2.5  tons  found  for  France  ? 
We  have  elsewhere  shown  that  the  total  volume  of  traffic 
carried  on  the  railways  of  Europe  and  the  United  States, 
collectively,  is  rather  over  a  thousand  millions  of  tons. 
If  we  divide  into  this  sum  the  population  of  the  same 
countries,  the  average  traffic  carried  per  inhabitant  comes 
out  as  three  tons.  If,  however,  the  average  of  the 
United  Kingdom  is  to  be  adopted  as  the  ultimate  stan- 
dard, we  should  find  that  the  present  annual  traffic  of 
about  a  thousand  millions  of  tons  will  require  to  be  raised 
to  2525  millions  of  tons — a  figure  which  is  certainly 
not  beyond  the  limits  of  possible  attainment,  although  it 
may  not  be  readily  attained.^ 

1  Tbe  tendencj  in  all  ooontries  has  been  to  inereue  the  volume  of  goods 
traffic  carried,  re^tirely  to  population.  Thus,  in  1872,  the  railways  of  the 
United  Kingdom  only  carried  5.6  tons  per  head  of  the  population.  In 
1882,  this  figure  had  adranced  to  7.6  tons  per  capita.  Since  1882  there 
has  been  a  falling  off,  and  in  1885  the  average  had  fallen  to  7.0  tuns,  but 
in  tbe  interval  trade  had  been  exceptionally  depressed. 
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Mutatis  mutandis^  passenger  traffic  tells  the  same  tale. 
There  is  no  reason  to  believe  that  the  present  relation  of 
railway  travellers  to  population  will  be  stationary.  On 
the  contrary,  all  experience  and  analogy  justify  the  expec- 
tation that  it  will  greatly  and  rapidly  increase.  Why 
should  not  the  standard  of  22.8  travellers  per  capita^ 
found  for  England  and  Wales,  become  the  average  of  the 
European  Continent  ?  Nay,  more,  why  should  it  not 
become  the  average  of  the  civilised  world  ?  The  English 
people,  it  may  be  said,  are  the  most  restless  and  migra- 
tory in  their  habits  of  any  nation  now  extant ;  but  they 
are  so  only  because  their  paramount  place,  in  regard 
to  commerce,  industry,  and  all  the  attributes  of  an  ad- 
vanced civilisation,  has  produced,  if  it  has  not  been 
created  by,  that  special  development  of  character.  Other 
nations,  which  are  seeking  to  rival  us  in  whatever  matters 
we  have  attained  conspicuous  success,  must  emulate  also 
the  habits  and  the  methods  whereby  that  success  has 
been  attained.  Facility  of  intercommunication  is  one 
of  the  most  essential  and  indispensable  of  such  methods ; 
and  those  who  care  to  pursue  this  interesting  subject 
further  will  find  that  the  growth  of  England's  commercial 
prosperity  has  been  coincident  with  the  extension  of  those 
facilities,  and  their  increased  adoption  by  all  classes  of 
the  community.^  From  this  point  of  view,  then,  it  is  a 
matter  of  vital  concern  to  the  railway  interest  to  know 
that  if  the  number  of  railway  travellers  per  head  of  the 
population  were  the  same  in  Continental  countries  as  in 
England  and  Wales  the  present  average  of  less  than 
three  would  be  raised  to  over  twenty-two  per  capita^ 
and  the  total  annual  number  of  such  travellers  would 
be  raised  from  under  700  millions  to  5456  millions. 

In  a  rough-and-ready  sort  of  fashion,  these  figures 

^  Even  in  the  United  Kingdon,  where  there  had  already  been  an  excep- 
tional development  of  passenger  traffic,  the  total  number  of  travellers  by 
railway  increased  from  422f  millions  in  1872  to  697^  millions  in  18S5, 
being  an  increase  from  13.3  to  19.2  travellers  per  capita. 
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illastrate  both  the  present  condition  and  the  possible 
future  of  the  railway  interest.  That  interest  is  even  now 
one  of  the  vastest  extent  and  influence.  Alike  in  respect 
of  the  expenditure  that  it  has  entailed,  the  profits  that  it 
yields,  the  numbers  to  whom  it  furnishes  remunerative 
employment,  the  influence  that  it  exercises  upon  the  des- 
tinies of  individuals,  localities,  and  nations,  and  the  part 
that  it  is  likely  to  play  in  the  future  of  the  world's  eco- 
nomy, there  is,  perhaps,  no  other  single  factor  of  human 
prosperity  and  progress  that  will  not  kick  the  beam  when 
put  in  competition  with  it. 

By  way  of  emphasizing  these  reflections,  we  may  point 
out  that  there  is,  perhaps,  no  direction  in  which  the  rail- 
way system  has  exercised  so  potent  an  influence  as  in 
that  of  bringing  modem  nations  into  more  harmony  in 
matters  of  social  concern.  The  fact  is  not,  perhaps,  so 
generally  understood  as  it  should  be,  that  railways  are  the 
great  levellers  of  the  world.  Their  tendency  is  always  in 
the  same  direction — to  level  up  the  rate  of  wages  or  the 
cost  of  labour,  and  to  level  down  the  cost  of  the  neces- 
saries of  life ;  and  it  is  obvious  that  such  a  tendency  can 
only  be  attended  with  general  benefit  to  the  human  race. 

This  abstract  proposition  may  be  enunciated  and  sup- 
ported by  a  concrete  instance.  If  it  were  attempted  to 
compare  the  prices  of  provisions  and  the  rates  of  wages 
now  paid  in,  say,  Asia  Minor,  where  there  are  very 
limited  railway  facilities,  it  would  be  found  that  they  were 
entirely  difierent  to  those  of  any  country  diSerently  situ- 
ated in  reference  to  the  possession  of  such  facilities.  Food 
is  scarce  and  dear  if  there  is  a  poor  soil  and  a  large 
population,  because  the  population,  pressing  on  the  means 
of  subsistence  at  hand,  is  not  in  a  position  to  have  its 
inadequate  home  supplies  supplemented  by  foreign  im- 
portations. If  that  were  possible,  the  cost  of  home  sup- 
plies would  practically  be  reduced  to  the  level  of  the 
cheapest  foreign-grown  supplies,  plus  the  cost  of  bringing 
the  commodity  to  the  doors  of  the  consumers— except,  of 
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coarse,  in  cases  where  that  cost  is  artificially  enhanced,  as 
in  many  cases  it  is,  by  protective  duties.  On  the  other 
hand,  a  district  that  has  superabundant,  and  consequently 
exceptionally  cheap,  supplies  of  any  commodity  that  is  in 
request,  and  of  which  there  either  exists,  or  is  a  liability 
to,  scarcity  elsewhere,  is  by  the  same  process  enabled  to 
realise  more  or  less  for  its  products  according  as  the 
distance,  and  consequently  the  cost  of  railway  or  ocean 
transport,  to  the  consuming  centre  is  great  or  small.  It 
is  this  factor  that  has  within  a  comparatively  few  years 
revolutionised  the  ancient  economy  of  things  throughout 
the  world.  The  railway  has  been  the  potent  factor  in 
enabling  the  Western  farmers  of  America  to  get  rich  in 
the  supplying  of  their  productions  to  the  more  populous 
countries  of  Europe.  It  has  enabled  the  Indian  ryot 
who  is  within  access  of  transportation  facilities  to  get 
double  the  prices  for  his  crops  that  are  available  to  his 
brother  rvot  in  a  remoter  district.  It  has  furnished  the 
llussian  peasant  with  a  direct  and  important  intei*est  in 
the  demands  and  requirements  of  Western  Europe.  It 
has  compelled  the  British  farmer  to  largely  discontinue 
the  growth  of  cereals,  and  has  brought  the  agricultural 
interest  of  our  own  country  to  the  verge  of  bankruptcy. 

It  is  within  the  powers  of  railway  boards  to  exalt  one 
district  and  depress  another  at  will  The  prosperity  of  a 
district  is  not  now,  as  formerly,  to  be  measured  by  the 
equability  of  its  climate,  the  fertility  of  its  soil,  and  the 
laborious  industry  of  its  people,  so  much  as  by  the  high  or 
low  rates  under  which  the  railways  by  whom  it  is  served 
allow  it  to  reach  the  markets  of  the  world.  The  same  re- 
markable power  can,  and  often  does,  stimulate  the  growth 
of  industries  in  localities  that  are  not  natural] v  suited  for 
their  development,  and  tends  to  the  destruction  of  once- 
flourishing  industries  in  localities  which  it  fails  to  favour. 

As  an  adjunct  of  modem  warfare,  railways  have  brought 
about  remarkable  and  beneficent  changes.  In  oldcn  times, 
campaigns  were  fought  out  for  more  than  as  many  years 
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as  they  now  occupy  months,  or  even  weeks.  It  is  scarcely 
possible  to  conceive  of  a  thirty  years'  war  under  the  order 
of  things  established  by  the  locomotive.  Nor  would  our 
own  costly  experiences  in  the  Peninsula  have  been  half  so 
costly  if  the  massing  of  troops  on  a  large  scale,  and  with 
the  utmost  celerity,  had  been  accomplished  as  readily  as 
it  may  be  now.  The  Franco-German  War  would  probably 
have  extended  over  a  much  longer  time  if  the  railway 
had  not  aided  in  abridging  its  duration.  And  it  is  not 
only  in  respect  of  moving  the  fighting  matiriel  that  the 
railway  has  done  signal  service,  but  it  has  been  scarcely 
less  efficacious  in  enabUng  the  commissariat  to  be  kept  up 
at  a  high  point  of  efficiency  not  otherwise  attainable.  In 
the  olden  days,  a  large  army  could  only  be  provisioned 
from  its  immediate  neighbourhood.  Now,  it  may  receive 
its  supplies  from  an  area  of  indefinite  extent,  and  with 
infinitely  greater  regularity  than  before. 

Once  more,  there  is  no  single  instrument,  influence,  or 
agency  that  has  done  more  to  span  the  gulf  that  divides 
the  modem  from  the  ancient  world  than  the  locomotive 
engine.  How  few  people  think  of  the  potency  of  the 
system  that  has  so  powerfully  contributed  to  mark  and 
emphasize  this  distinction !  If  we  analyse  the  compara- 
tive circumstances  of  ancient  Home  and  modem  London, 
— of  ancient  Babylon  and  modem  Babylon, — what  single 
characteristic  can  we  point  to  as  "  toeing  the  line  "  of  divi- 
sion so  marked,  so  palpable,  so  essential,  as  that  of  the  rail- 
way? The  dimensions  of  ancient  Eome  were  necessarily 
limited  by  reason  of  the  physical  difficulties  of  movement 
inherent  to  a  state  of  things  from  which  steam  was  absent. 
Its  area,  which  has  been  calculated  as  not  more  than 
3260  acres  in  its  most  palmy  days,  was  not  one  twenty- 
third  of  that  of  London.^  Its  population  never  exceeded 
a  million  inhabitants,  according  to  the  best  authorities. 
The  obstacles  in  the  way  of  getting  from  place  to  place 
induced  the  people  to  carry  their  houses  to  a  great  height, 

^  The  total  area  of  the  metropoUs  is  now  75,000  acres. 
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in  order  that  the  population  might  be  accommodated  as 
far  as  possible  within  the  walls  of  Aurelian,  which  were 
calculated  at  about  twelve  miles  in  circuit,  or  about  the 
same  as  the  outer  boulevards  of  Paris  ;  and  so  far  was 
this  carried,  that  the  Emperor  Augustus  was  led  to  decree 
that  no  houses  should  be  built  to  a  greater  height  than 
seventy  feet.  In  modem  London,  on  the  contrary,  we  have 
suburbs,  extending  over  many  square  miles  of  area,  within 
which  the  movement  of  population  may  be  carried  on  with 
much  greater  facility  than  was  possible  in  the  infinitely 
more  circumscribed  area  of  the  "  mistress  of  the  world." 
In  Rome,  the  dwellings  of  the  poor  people  were  crowded 
for  the  most  part  about  the  principal  seats  of  traffic— the 
Velabrum,  on  the  one  side  of  the  Forum,  and  the  Su- 
burra  on  the  other.  In  modem  London,  this  is  also  to 
a  large  extent  the  case,  as  the  regions  of  Seven  Dials  and 
the  New  Cut  sufficiently  testify ;  but  it  is  not  now,  as 
then,  unavoidable ;  and  many  thousands  of  the  respect- 
able poor  work  in  the  city  by  day  and  enjoy  some  measure 
of  quiet  and  comfort  in  pleasant  suburbs  by  night.  But 
for  the  facilities  and  amenities  introduced  by  the  locomo- 
tive and  the  rail,  modem  London  would  scarcely  be  pos- 
sible as  we  know  it ;  and  if  it  had  been  possible  with 
regard  to  dimensions,  there  must  needs  have  been  an 
enormously  greater  expenditure  of  time  occupied  in 
moving  from  the  suburbs  to  the  centre  which  the  railway 
system  has  enabled  us  to  save. 

It  is  difficult  to  estimate  the  full  economic  value  of 
this  great  change.  If,  however,  we  assume  that  only 
500,000,^  or  about  one-tenth  of  the  population  of  greater 

^  This  does  not  appear  an  exaggerated  estimate,  when  we  consider  that 
in  1885  the  Metropolitan  and  Metropolitan  District  Railways  carried  118 
millions  of  passengers  (aUowing  300  journeys  to  each  season-ticket  holder), 
being  an  aven^^e  of  390, ocx)  passengers  per  day  for  300  working  days. 
The  North  London  Railway  carried  a  further  59  millions  (allowing  an 
average  of  only  100  journeys  to  each  season-ticket  holder),  or  about  I97,CXX> 
per  working  day.  If  the  traffic  of  the  other  railways  is  added,  the  average 
number  of  passengers  is  likely  to  be  nearer  i,ooo,cxx>  than  500^000  per  day. 
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London,  require  to  travel  every  day  to  and  from  businesSy 
&C.9  and  that  each  is  enabled,  by  the  superior  speed  of  the 
rail,  to  economise  about  two  hours  per  week,  we  should 
find  that  there  would  be  an  average  saving  of  about 
five  days  per  annum  ;  or,  in  other  words,  there  would  be 
a  total  economy  of  about  8300  working  years  of  three 
hundred  days  each,  which,  assuming  an  average  income  of 
iTlOO  per  head,  would  represent  a  total  annual  economy, 
reduced  to  terms  of  average  earnings,  of  about  ;^830,000. 
These  figures  do  not,  of  course,  pretend  to  accuracy,  but 
they  may  sufficiently  illustrate  the  general  scope  of  the 
facts  and  argument.^ 

There  is  no  class  of  property  that  has,  within  recent 
years,  more  largely  increased  in  value  than  that  of  rail- 
ways. Between  1870  and  1884,  the  net  profits  fi;om 
railway  working  in  the  United  Kingdom  rose  from  231 
millions  to  331  millions — an  increase  of  10  millions,  or 
about  43  per  cent.  In  the  same  interval  the  annual 
value  of  house  property  in  the  United  Kingdom  as  a 
whole  increased  from  81 J  millions  to  127  millions — an 
increase  of  about  46  millions,  or  5  8  per  cent. ;  that  of 
land  from  64  to  65^  millions;  that  of  mines  from  5|  to 
7  millions ;  that  of  ironworks  from  2  to  3  millions ;  that 
of  gasworks  from  2^  to  4^  millions  ;  and  that  of  quarries 
from  7  to  9  millions.  But  it  is  observable,  in  respect  to 
the  net  profits  from  railway  working,  that  they  have  not 
fluctuated  from  year  to  year  in  the  same  way  as  nearly 
all  other  profits  have  done.  Thus,  for  example,  agri- 
cultural profits  are  now  very  much  below  what  they  were 
a  few  years  ago.  It  is  the  same  with  house  property, 
mining  property,  and  manufacturing  investments  gene- 
rally.  If  we  were  to  assume  that  the  rental  of  the  land 
of  the  United  Klingdom  had  within  the  last  few  years 
been   reduced,   on  an  average,  by  only   53.  per  acre — 

^  There  is,  of  course,  a  very  nmnerous  body  who  still  make  use  of  slower 
methods  of  looomotioD,  as  tram-cars,  river  steamers,  and  omnibuses  ;  but 
the  railway  is  generally  at  their  command,  even  if  they  do  not  use  it. 
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although  the  average  fall  of  rent  will  have  been  more 
than  that,  and  not  unlikely  quite  as  much  again — we 
should  find  that  the  annual  income  of  the  landowners  of 
this  country  has  been  reduced  by  12J  millions  sterling. 
A  still  greater  fall  has  occurred  in  respect  of  the  income 
of  those  who  cultivate  the  soil.  On  this  subject  the 
income-tax  returns  do  not  tell  a  perfectly  true  tale. 
These  show  that  the  full  annual  value  of  the  land  of  this 
country  was  58  millions  sterling  in  1870,  and  65^  mil- 
lions in  1884,  showing  an  increase  of  7^  millions;  and 
as  the  profits  from  the  occupation  of  farm  lands  are 
deemed  by  law  to  be  equal,  in  England  and  Wales  to 
one-half,  and  in  Scotland  and  Ireland  to  one-third,  of 
their  full  annual  value,  it  would  appear  as  if  the  farmer's 
profits  amounted  to  27  millions  in  1 870,  and  about 
30  millions  in  1884.  This  showing,  as  every  agricul- 
turist knows,  is  entirely  at  variance  with  the  actual  facts, 
which  (considering  that  the  price  of  wheat  had  in  the 
interval  fallen  by  about  12  s.  per  quarter,  of  barley  by 
5s.,  and  of  oats  by  about  38.)  would  seem  to  point  to  a 
depreciation  of  profits  approaching  20s.  per  cent,  on  the 
whole.  Ironworks  and  mines  have  been  in  much  the  same 
category  as  lands  and  farmers'  profits.  It  is  perfectly 
true  that  the  total  value  of  the  minerals  produced  in  the 
United  Kingdom  is  officially  returned  as  having  been 
about  46  millions  in  1870  and  64  millions  in  1884,  or 
an  increase  of  about  1 8  millions ;  but  this  is  not  the  best 
test  of  healthy  growth,  seeing  that  in  the  latter  year  a 
great  deal  of  our  mineral  produce  was  raised  without  any- 
thing like  adequate  profit,^  and  it  is  morally  certain  that 
in  the  interval  some  millions  were  embarked  in  mining 

^  In  1870,  the  annual  profits  from  British  mining  assessed  to  income-tax 
were  returned  at  ;f  5,544,000,  being  an  average  of  lod.  per  ton  raised,  or 
2.4s.  per  ;f  I  of  official  realised  value.  In  1870,  the  assessable  profits  were 
;£^7«o65>ooo,  being  an  average  of  gd.  per  ton  raised,  or  2.28.  per  ;^i  of 
official  realiaed  value.  In  the  interval,  however,  both  the  average  value 
and  the  average  realised  profits  on  mineral  produce  had  fallen  to  a  much 
greater  extent  than  these  figures  indicate. 
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enterprise  upon  which  not  one  penny  of  profit  has  ever 
been  realised. 

It  comes,  then,  to  this,  that,  next  afler  land  and  house 
property,  the  railway  interest  is  the  largest  and  most 
important  in  the  country.  But  it  is  superior  to  both 
of  these  rival  interests  in  its  profit-earning  capabilities, 
yielding,  as  it  does,  more  than  4  per  cent,  on  the  capital 
expended,  against  a  possible  average  of  2^  to  3  per  cent, 
in  respect  of  the  others.  The  agricultural  value  of  tie 
land  of  the  United  Elingdom  has  been  variously  calcu- 
lated. If  it  is  assumed  at  an  average  of  20s.  per  acre, 
at  the  present  timey  it  would  be  worth,  at  twenty  years' 
purchase,  a  gross  sum  of  1 000  millions  sterling,  being  an 
average  of  about  £26^  los.  per  head  of  the  populatioA.^ 
But  the  railways  of  the  United  Kingdom  are  now  nearly 
worth  the  same  figure.  At  the  end  of  1885,  about  820 
millions  had  been  raised  and  invested  in  our  railway 
system,  being  within  180  millions  of  the  calculated  total 
agricultural  value  of  the  land  of  the  country  as  a 
whole,  and  averaging  more  than  ;^22  per  head  of  the 
population. 

Probably  enough  has  now  been  said  to  convey  an  idea 
of  what  the  railway  interest  is,  what  it  has  accomplished, 
and  what  are  the  prospects  that  lie  before  it.  It  still 
remains  for  us  to  speak  of  it  in  its  administrative  aspects, 
with  which  it  is  the  special  purpose  of  the  present  work 
to  deaL 

The  railways  of  the  United  Kiugdom  have,  in  some 
respects,  acquired  an  enviable  distinction.  Nowhere  else 
in  the  world  is  travelling  attended  with  such  a  high 
degree  of  safety.  In  the  period  of  thirty-six  years  from 
1847  ^  1883,  665  persons  were  killed  by  accidents  to 
trains  from  causes  beyond  their  own  control.  During  the 
same  interval,  9263  millions  of  passengers  travelled  on  the 

^  In  this  oalcnlAtioD,  the  land  ayaUftble  for  agricultural  purposes  has  been 
taken  at  50  millions  of  acres.  The  very  considerable  area  which  is  not  bo 
available  has,  therefore,  been  disregarded. 
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railways  of  the  United  Kingdom.  Hence,  only  one  in 
every  fourteen  millions  who  travelled  was  killed;  and 
if  the  seventy-three  persons  who  lost  their  lives  in  the 
Tay  Bridge  disaster  are  excluded,  the  loss  of  life  from  this 
source  would  be  reduced  to  one  in  every  isf  millions 
who  made  use  of  the  railway.  There  has  been  a  steady 
improvement  within  recent  years.  In  1878-81,  one  pas- 
senger was  killed  in  every  15^  millioos;  in  1882,  the  pro- 
portion was  reduced  to  one  in  36^  millions;  and  in  1883 
it  was  still  further  reduced  to  one  in  every  62 J  millions. 
These  figures  compare  favourably  with  those  for  Continen- 
tal countries.  Belgium,  which  has,  as  regards  her  railway 
system,  more  in  common  with  England  than  any  other 
country — the  trafiBc  being  almost  equally  great  relatively 
to  mileage,  the  speed  tolerably  high,  and  the  trains  nume- 
rous— shows  for  the  forty-nine  years  ending  1884  ^^  aver- 
age of  one  passenger  killed  for  every  six  millions  carried, 
being  more  than  double  the  ratio  found  for  Great  Britain.^ 
The  high  rate  of  speed  adopted  on  British  railways, 
the  great  number  of  express  trains,  the  consequent 
facilities  provided  for  rapid  and  frequent  transit,  the 
superior  terminal  resources,  which  tend  to  the  safe  and 
speedy  despatch  of  traflSc,  and  the  unexceptionable  con- 
dition of  the  permanent  way — all  these  leave  little  or 
nothing  to  be  desired.  But  the  advantages  so  conferred 
on  English  traders  and  travellers  have  been  purchased  at 
a  high  price.  The  enormous  capital  embarked  in  British 
railways  has  induced  the  adoption,  and,  perhaps,  the 
unavoidable  maintenance,  of  high  tariSs.  This  is  the 
most  serious  defect  of  British  railway  administration.  It 
is  doubtful  whether  it  can  be  remedied  without  a  radical 
change  of  the  whole  system  ;  and  it  is  equally  doubtful 
whether  any  consideration  short  of  stem  necessity  would 

^  The  conditions  of  the  comparison  are  not,  however,  strictly  paralleL 
The  Belgian  retnms  do  not,  like  the  British,  distinguish  between  pas- 
sengers who  were  killed  from  causes  beyond  their  own  control,  and  those 
who  were  not. 
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indace  the  average  Englishman  to  purchase  reduced  rates 
and  fares  by  a  slower  rate  of  speed,  by  a  much  more 
limited  service  of  trains,  by  delay  in  delivery  of  goods, 
and  by  less  perfect  terminal  facilities.  The  railway  com- 
panies are  not  unnaturally  prone  to  set  up  the  superiority 
of  their  service  as  an  answer  to  the  demand  for  Con- 
tinental or  American  rates  of  freight,  and  it  would  appear 
as  if  the  two  could  not  successfully  co-exist.  There  are, 
however,  many  features  of  the  English  system  that  may 
be  modified  with  advantage.  The  working  charges  are 
generally  heavy,  the  average  loads  might  be  very  con- 
siderably increased,  first-class  passenger  traffic  should  be 
made  as  profitable  as  third-class,  the  heavier  traffic  should 
be  transferred  to  canals  from  lines  where  the  gradients 
and  curves  are  very  difficult,  the  mode  and  principle  of 
levying  rates  should  be  placed  on  a  more  certain  and 
readily  intelligible  basis.  The  existing  methods  have  too 
much  of  a  catchpenny  look  to  befit  such  an  enormous  and 
dominating  interest  as  that  of  the  railway  system.  The 
"terminal"  question  has  been  shown  to  be  in  an  ex- 
tremely unsatisfactory  condition.  As  the  case  stands  at 
present,  the  charges  for  so-called  terminal  services  are 
imposed  in  a  capricious  and  arbitrary  manner.  Equally 
unintelligible  and  destitute  of  method  is  the  classification, 
which  ought,  as  proposed  by  Lord  Henniker  s  Committee, 
to  be  dealt  with  by  Parliament. 

The  historical,  the  social,  and  the  local  and  national 
features  of  the  railway  system  have  been  dealt  with  in  many 
different  works  of  more  or  less  fulness  and  merit.  The 
present  is,  however,  the  first  work  that  has  aimed  at  an 
examination  of  the  economic  conditions  of  railway  work- 
ing throughout  the  world.  The  novelty  of  the  enterprise, 
the  vast  field  to  be  covered,  the  enormous  mass  of  figures 
to  be  dealt  with,  the  dissimilar  circumstances  that  have 
often  had  to  be  compared,  and  the  difficulty  of  observing 
a  due  proportion  in  the  degree  of  importance  assigned  £o 
each  several  aspect  of  the  subject,  have  all  tended  to  sur- 
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round  the  author's  labours  with  dangers  and  pitfalls  of  no 
ordinary  kind.  Nevertheless,  he  ventures  to  hope  that, 
in  spite  of  inevitable  defects,  the  work  may  prove  a 
useful  contribution  to  the  solution  of  some  of  the  great 
and  intricate  problems  that  are  involved  in  the  business 
of  transportation,  as  carried  on  in  different  countries. 

The  scope  and  character  of  the  undertaking  has  of 
necessity  compelled  the  very  liberal  employment  of 
statistics.  Many  of  the  problems  dealt  with  could,  indeed, 
only  be  treated  by  the  numerical  method.  On  the  general 
public  this  circumstance  is  likely  to  produce  a  repellent 
effect.  To  those  for  whose  use  and  benefit  the  book  has 
chiefly  been  written,  the  statistical  data  afforded  will 
prove  its  chief  value.  From  first  to  last  there  are  about 
two  hundred  tables  in  the  volume,  scarcely  one  of  which 
has  ever  before  been  published  as  it  now  appears. 

In  England,  we  appear  to  be  on  the  eve  of  important 
changes  in  the  relations  of  the  railways  and  the  public. 
Those  relations  are  at  present  hardly  satisfactory.  The 
railway  companies  themselves  are  ready  to  admit  the 
fact.  On  the  part  of  some  of  the  more  moderate  and 
intelligent  railway  directors,  there  is  a  disposition  to  co- 
operate with  the  Government  of  the  day  in  placing  the 
vexed  questions  of  classification,  terminal  charges,  and 
maximum  rates  on  a  more  just  and  systematic  basis. 
Others,  however,  appear  disposed  to  resist  any  change 
&  outrance.  If  the  statistical  matter  contained  in  the  pre- 
sent work  should  aid  in  the  settlement  of  the  impending 
controversy,  it  will  have  have  done  some  service.  The 
author  can,  at  any  rate,  claim  that  he  has  endeavoured  to 
write  without  conscious  intention  to  "  extenuate  or  set 
down  aught  in  malice ; "  and  while  he  has  often  had 
occasion  to  animadvert  on  defects  in  English  railway 
administration,  he  has  also  found  some  things  to  com- 
mend. 

The  greater  cost  of  transport  in  the  United  Kingdom  is 
a  factor  in  the  industrial  situation  that  cannot  be  either 
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denied  or  ignored.  Ten  years  ago  a  distinguished  French 
economist  estimated  the  mean  goods  tariff  on  British  rail-* 
ways  at  21  per  cent,  higher  than  that  of  the  French 
lines,^  and  since  then  the  difference  appears  to  have 
become  still  more  adverse  to  England.  It  may  be  that 
the  special  merits  of  English  raili^ay  administration  can- 
not coexist  with  the  cheaper  transport  that  is  character- 
istic of  other  countries.  If  this  should  prove  to  be  the 
case,  it  will  be  so  much  the  worse  for  England ;  but  the 
competition  of  European  nations  for  industrial  supremacy 
is  now  so  keen,  so  active,  and  so  threatening,  that  if  Eng- 
land is  denied  the  advantages  of  lower  transportation 
charges,  her  future  is  likely  to  be  beset  with  the  gravest 
peril.  The  danger  does  not,  however,  seem  to  be  incap- 
able of  remedy.  The  means  whereby  other  nations,  and 
especially  the  United  States,  have  secured  the  inestim- 
able advantages  of  cheap  transport  have  been  pretty  fully 
indicated  in  the  course  of  the  present  work  ;  and  if  it 
should  be  necessary  to  "  Americanise  our  institutions,"  in 
order  that  we  may  Americanise  our  rates  and  fares,  the 
public  may  have  to  sacrifice  facilities  for  freights. 

The  United  Kingdom  is  not  the  only  country  that  is 
at  present  exercised  by  transportation  problems.  The 
United  States  Government  has  recently  had  under  seri- 
ous consideration  several  measures  that  are  designed  to 
impose  a  general  control  over  the  huge  transportation 
system  of  that  country,  in  reference  to  the  conditions 
under  which  inter-State  railway  traffic  should  be  regu- 
lated, the  legalisation  of  "  pooling  "  agreements,  the  limi- 
tations to  be  imposed  upon  railway  rates  and  fares,  and 
other  questions  that  have  long  been  engaging  attention 
more  or  less  in  Europe. 

Several  European  countries,  including  France  and  Italy, 
have  likewise  had  under  recent  consideration  the  best 
system  of  railway  controL  In  some  cases  there  is  a 
disposition   to  increased,   and   in  others   to   diminished, 

'  M.  de  Franqueville  in  "  Du  lUgime  de  Travaux  Publics  en  AngUterre." 
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interference  by  the  State.  It  is  hardly  likely  that  the 
last  word  has  been  said  on  this  subject  in  any  country, 
and  certainly  not  in  England.  For  this  reason,  a  chapter 
has  been  written  on  the  purchase  and  administration  of 
railways  by  the  State.  Much  more  might  have  been  said 
on  so  large  a  question,  but  this  is  equally  true  of  every 
other  question  that  has  been  considered,  and  in  order  to 
bring  the  work  within  reasonable  dimensions  and  cost,  it 
has  been  necessary  to  impose  definite  limitations  as  to 
space. 

Three  of  the  chapters  (XXII.,  XXIII.,  and  XXXI.)  have 
been  read  as  papers  at  the  Colonial  and  Indian  Exhibition, 
and  before  the  British  Association  for  the  Advancement  of 
Science,  and  the  Statistical  Society,  respectively.  All 
of  them,  however,  now  appear  in  extenso  for  the  first 
time.  The  circumstances  under  which  these  chapters 
are  published  have  involved  a  slight,  but  almost  unavoid- 
able, duplication  of  important  facts;  but  as  the  facts 
have  for  the  most  part  been  placed  in  new  relations,  their 
repetition  may  probably  not  seriously  impair  the  symmetry 
and  order  which  the  author  has  striven  to  preserve. 

It  remains  for  the  author  to  acknowledge  the  great 
aid  that  he  has  received  from  different  sources  in  the 
preparation  of  this  work.  The  managers  of  the  several 
English  railways  have  very  courteously  furnished  all  the 
information  that  was  sought  for,  and  have  thereby  greatly 
facilitated  the  author  s  labours.  Among  the  books  that 
have  been  referred  to,  special  mention  should  be  made  of 
that  valuable  work,  "  StcUistique  des  chemins  de  fer  de 
r Europe  "^  without  which  whatever  measure  of  uniformity 
and  completeness  may  belong  to  the  present  undertaking 
would  have  been  all  but  impossible. 

^  This  work  is  issued  by  an  international  Statistical  Commission  com- 
posed of  leading  railway  and  statistical  authorities  in  every  country  in 
Continental  Europe. 
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which  was  transporcea  inree  buuusauvi  xu^vo 
Atlantic  in  twenty  days  occupied  six  weeks  in  its  course 
from  Liverpool  to  the  mills  of  the  Manchester  spinners 
— ^a  distance  of  little  over  thirty  miles.  The  great  bulk 
of  the  carrying  trade  was  then  in  the  hands  of  common 
carriers,  who  did  their  work  so  slowly  that  Sir  Henry 
Pamell  relates  that  the  ordinary  carrier  between  Edinburgh 
and  Selkirk,  a  distance  of  thirty-eight  miles,  required  a 
fortnight  for  his  journey. 
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CHAPTER  I. 

HISTORICAL  AND  RETROSPECTIVE. 

The  time  when  the  first  passenger  was  drawn,  and  the  first 
ton  of  merchandise  was  conveyed,  by  the  first  locomotive 
engine  used  on  a  public  railroad  is  within  the  memory 
of  living  men.  To  many  who  are  still  alive  the  ante- 
railway  era  is  a  matter  of  recollection  and  experience.  It 
is  little  more  than  the  "  allotted  span  "  since  there  was  but 
one  stage-coach  between  London  and  Edinburgh,  which 
started  once  a  month  from  each  place,  and  took  a  fortnight 
to  complete  the  journey.  In  those  days  the  charge  for 
wagon  hire  from  Leeds  to  London  was  at  the  rate  of 
£13  SL  ton.  For  the  transport  of  goods  from  Liverpool 
to  Manchester  the  charge  was  40s.  a  ton.  So  recently  as 
1825  evidence  was  laid  before  Parliament  that  the  cotton 
which  was  transported  three  thousand  miles  across  the 
Atlantic  in  twenty  days  occupied  six  weeks  in  its  course 
from  Liverpool  to  the  mills  of  the  Manchester  spinners 
— a  distance  of  little  over  thirty  miles.  The  great  bulk 
of  the  carrying  trade  was  then  in  the  hands  of  common 
carriers,  who  did  their  work  so  slowly  that  Sir  Henry 
Pamell  relates  that  the  ordinary  carrier  between  Edinburgh 
and  Selkirk,  a  distance  of  thirty-eight  miles,  required  a 
fortnight  for  his  journey. 
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In  this  condition  of  things,  the  attention  of  merchants 
and  manufacturers  was  directed  to  the  emplo3rment  of 
canals  as  a  means  of  inland  transport  for  heavy  merchan- 
dise. The  canal  era  may  be  said  to  have  been  inaugurated 
about  1 76 1,  when  the  Duke  of  Bridgewater  presented  a 
petition  for  a  bill  to  enable  him  to  construct  the  canal  that 
has  since  borne  his  name.^  The  Bridgewater  Canal  was 
commenced  in  1767,  and  completed  in  1772.  It  turned 
out  a  great  commercial  success.  Many  similar  undertak- 
ings were,  accordingly,  soon  afterwards  projected.  There 
was  for  a  long  period  a  fierce  conflict  of  vested  interests 
and  prejudices.  Dr.  Johnson  complained  that  canals 
would  interfere  with  country  seclusion,  and  make  living 
dear  where  it  used  to  be  cheap,  by  taking  rural  produce 
to  crowded  centres.  It  was  also  complained  that  they 
would  displace  the  pack-horses  and  wagons,  which  had 
up  to  that  time  served  for  cross-country  transport,  and 
that  they  would  injure  the  trade  of  towns  near  which 
they  might  be  carried. 

These,  with  other  objections  equally  short-sighted,  and, 
in  the  light  of  our  present  experience,  equally  ridiculous, 
were  instrumental  for  a  time  in  checking  canal  develop- 
ment. But  the  ultimate  victory  lay  with  the  canal  pro- 
moters. The  economy  of  transport  effected  by  canals  was 
an  unanswerable  argument  in  their  favour.  They  are  said 
to  have  reduced  the  average  cost  of  inland  transport  to 
about  one-fourth  of  the  rates  previously  paid.  Baines 
gives  some  specific  examples.^  The  land-carriage  from 
Liverpool  to  Wolverhampton  was  £$  ^  ton;  the  canal 
reduced  it  to  25  s.  The  cost  of  carrying  a  ton  of  goods 
ivom  Liverpool  to  Etruria,  the  centre  of  the  Staffordshire 
potteries,  was  50s.;  the  canal  reduced  it  to  13s.  4d.    The 

^  The  Bridgewater  Canal  was  strenuously  opposed  by  landowners,  by 
Warrington  traders,  interested  in  the  navigation  between  that  town  and 
Manchester,  and  by  traders  and  others  in  Manchester  who  were  of  opinion 
that  the  Mersey  and  IrweU  navigation  was  sufficient  to  undertake  all  the 
carriage  required. 
>v/  '  ''History  of  the  Ck)mmeroe  and  Town  of  Liverpool" 
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land-carriage  from  Liverpool  to  Birmingham,  and  to  Stour- 
port,  was  £$  a  ton ;  the  canal  reduced  both  to  30s.  The 
advantages  of  these  remarkable  differences  were  ultimately 
appreciated,  especially  by  the  agricultural  interest,  who 
could  now  have  wheat  conveyed  100  miles  for  5s.  per 
quarter,  where  they  formerly  had  to  pay  20s. 

The  cheaper  and  quicker  transit  of  raw  materials,  of 
manufactured  goods,  and  of  agricultural  produce,  stimu- 
lated industry,  increased  population,  and  created  wealth ; 
and,  to  quote  the  words  of  a  recent  writer,^  "  Parliament, 
by  its  furtherance  of  legislation  for  the  development 
of  canals  and  of  agriculture,  probably  contributed  more 
lai^ly  to  the  national  prosperity  than  by  any  other  group 
of  public  or  private  measures  passed  towards  the  close  of 
the  last  century." 

Over  a  hundred  canal  Acts  were  passed  before  1800. 
There  was,  indeed,  in  1791-94  a  canal-building  mania,  like 
that  which  in  1844-46  formed  so  prominent  an  episode  in 
railway  construction,  so  that  eighty-one  canal  and  naviga- 
tion Acts  were  passed  in  those  four  years  alone. 

Such  was  the  state  of  the  ways  of  communication  in  this 
country  at  the  close  of  the  last  century.  England  was 
far  behind  the  rest  of  Europe  in  this  regard.  Holland 
had  long  been  in  possession  of  a  well-developed  system 
of  waterways,  and,  according  to  Smiles,*  France,  Germany, 
aad  even  Russia,  had  opened  up  important  lines  of  inland 
oommunication  before  England  had  made  any  real  pro- 
gress in  this  direction.  But  England  was  about  to  make 
full  atonement  for  her  previously  laggard  pace,  and  to  set 
an  example  to  the  rest  of  the  world  that  has  been  more 
fruitful  of  material  benefits  to  mankind  than  almost  any 
other  that  can  be  named. 

The  first  railway  bill,  pure  and  simple,  was  that  for  the 
construction  of  a  railway  from  Wandsworth  to  Croydon  in 
1801.    Two  years  later,  another  railway  was  sanctioned 

^  *«  A  History  of  Private  BiU  LegiaLition/'  by  F.  Cli£Ford,  toI  i.  p,  41. 
>  M  laves  of  the  Engineers,"  Preface,  p.  7. 
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from  Croydon  to  Reigate,  with  a  branch  from  Merthum 
to  Godstone  Queen.  Both  companies  met  with  difficulties, 
and  came  to  Parliament  in  1806  for  fresh  powers  to  com- 
plete their  respective  schemes.^  In  1804  a  railway  was 
sanctioned  from  Swansea  to  Oystermouth.  Several  other 
lines  were  sanctioned  before  1821,  when  the  first  Act  was 
passed  for  the  construction  of  a  railway  between  Stockton 
and  Darlington. 

There  is  nothing  in  the  records  of  material  progress  that 
appears  to  present  a  more  interesting  and  happy  conjunc- 
tion of  means  to  a  great  end  than  the  almost  simultaneous 
advent  of  the  railway  and  the  locomotive.  The  two  were 
not,  however,  quite  concurrent  in  their  origin.  The  loco- 
motive appears  to  have  had  the  start  Symington  suc- 
ceeded in  applying  the  principle  of  steam  locomotion  to  a 
vessel  which  was  employed  to  draw  barges  along  the  Forth 
and  Clyde  Canal  in  1785.  Trevithick's  engine,  which  was 
tried  on  a  railway  in  Wales  about  1804,  but  abandoned  on 
account  of  mechanical  defects,  was  three  years  later  than 
the  first  public  railway — the  Wandsworth  and  Croydon, 
already  referred  to. 

Blenkinsop's  locomotive,  which  worked  by  a  rack  or 
toothed  rail,  was  in  operation  at  the  Middleton  Colliery, 
near  Leeds,  in  181 2;  and  Chapman's  engine,  worked  by 
an  endless  chain,  was  placed  on  the  Heaton  Colliery  Bail- 
way  in  1 8 1 3.  Hedley's  engine  was  working  on  the  Wylam 
Eailway  about  the  same  time.^  In  18 14  the  first  locomo- 
tive that  propelled  itself  by  the  adhesion  of  wheels  on 
round-top  rails  was  tried  at  Killingworth  Colliery,  by  George 
Stephenson  and  Nicholas  Wood. 

The  locomotive  engine  was,  therefore,  an  accomplished 
fact,  and  ready  to  the  hand  of  the  railway  engineer,  for 
some  considerable  time  before  its  services  were  called  into 
requisition  for  ordinary  railway  traffic.     It  is  curious,  in 


^ 


»  Clifford's  "  HiBtory  of  Private  BiU  Legislation.'* 
*  This  engine  is  now  shown  in  the  Patent  Office  Museam,  South  Ken< 
lington,  at  "  the  oldest  engine  in  existence. " 
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view  of  this  fact,  that  in  none  of  the  railway  Acts  passed 
prior  to  1823  was  there  any  reference  to  the  use  of  loco- 
motive  power.  The  Wandsworth  and  Croydon  and  other 
tramway  Acts  passed  previous  to  1821  were  all  designed 
to  provide  for  the  conveyance  of  goods  and  passengers  by 
horse-power  only.  So,  also,  was  it  with  the  first  Stockton 
and  Darlington  Act  in  that  year.  The  success  of  Stephen- 
son's locomotive  led  the  promoters  of  the  last-named  line 
to  apply,  in  1823,  for  power  to  employ  steam-engines ;  but 
tliis  proposal  was  put  forward,  apparently,  with  some  doubt 
as  to  the  result 

The  first  Act  authorising  the  conveyance  of  passengers 
on  a  public  railway  by  the  use  of  locomotives  was  passed 
in  1823.  But  no  one  dreamt,  at  that  time,  that  this  source 
of  traffic  was  likely  to  become  one  of  great  importance. 
The  first  public  railway  Acts  were  concerned  mainly  with 
goods  and  mineral  traffic,  and  even  when  passenger  traffic 
was  authorised,  the  company  were  not  required  to  provide 
passenger  carriages,  but  limited  their  business  to  charging 
a  maximum  mileage  rate  of  sixpence  upon  such  vehicles 
as  made  use  of  their  line.  This,  however,  was  not,  and 
could  scarcely  be,  an  arrangement  of  long  duration.  The 
inevitable  introduction  of  railway  passenger  vehicles  was 
not  long  deferred. 

In  the  case  of  the  Liverpool  and  Manchester  Bailway, 
as  in  that  of  its  immediate  predecessor — the  Stockton  and 
Darlington — the  sole  object  in  view  was  the  transport  of 
merchandise  between  these  important  towns.  Kor  (although 
the  experience  of  the  Stockton  and  Darlington  line  had 
proved  the  practicability  of  using  steam  power)  had  that 
indispensable  feature  of  the  modem  railway  system  been 
regarded  as  essential.  The  project  was  originally  designed 
as  a  common  road,  and,  as  in  the  case  of  the  earlier  rail- 
way, the  promoters  were  authorised  to  demand  toll  from 
all  who  might  desire  to  transport  goods  upon  it.  Stephen- 
son himself  was  not  quite  clear  as  to  whether  stationary 
or  locomotive  engines  were  preferable,  and,  accordingly,  in 


6  RA IL IV A  Y  PROBLEMS, 

1829,  he  was  appointed  to  visit  the  different  coal  districts, 
along  with  Joseph  Locke,  James  Walker,  and  John  M. 
Bastrick,  with  a  view  to  collecting  information  on  the 
respective  merits  of  the  two  systems.  The  result,  we  are 
told,  was  a  report  inclining  in  favour  of  the  locomotive 
system,  which  at  length,  but  not  without  much  hesitation 
and  doubt,  it  was  decided  to  adopt^ 

Even  at  this  date,  however,  the  potential  achievements 
of  the  locomotive  were  unknown  and  undreamt  of.  It  was 
suggested,  in  the  case  of  the  Liverpool  and  Manchester 
railway,  that  possibly  locomotive  engines  might  be  con- 
structed to  draw  merchandise  wagons  at  a  speed  of  ten 
or  twelve  miles  an  hour!  The  directors  of  the  company, 
therefore,  considered  whether  this  rate  of  speed  might  not 
attract  passenger  traffic  to  their  line.  When  the  "  Eocket " 
engine,  on  being  put  to  her  ever-memorable  test,  proved  a 
capacity  for  travelling  at  the  rate  of  twenty-nine  miles  an 
hour,  the  directors  at  once  determined  to  make  provision 
for  passenger  traffic,  as  an  important  feature  of  their  busi- 
ness. The  railway  was  opened  to  the  public  in  1830,  and 
the  passenger  traffic  immediately  assumed  such  dimensions 
that,  of  the  thirty  stage-coaches  that  had  previously  run 
daily  between  the  two  towns,  only  one  remained  on  the 
road,  and  that  one  was  supported  solely  by  passengers  to 
intermediate  places  not  lying  in  the  direction  of  the 
railway. 

But  although  the  problem  of  the  rapid  and  efficient 
transportation  of  both  goods  and  passengers  by  locomotive 
power  was  thus  clearly  and  satisfactorily  solved  in  1830, 
the  new  system  was  not  destined  to  have  everything  its 
own  way.  The  obstructionist  tactics  that  had  previously 
been  directed  against  stage-coaches  ^  and  canals  were  now 

^  Edinburgh  Review^  October  1846,  p.  483. 

^  Macaulfiy  mentions  that  when  flying  ooaohes  began  to  ran  between 
London  and  the  chief  provincial  towns,  about  1669,  it  was  gravely 
recommended  that  no  public  carriage  should  be  perlnitted  to  have  more 
than  four  horses,  to  start  oftener  than  once  a  week,  or  to  go  more  than 
thirty  miles  a  day. 
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levelled  at  the  innovation  which  was  largely  to  supersede 
both.  Many  towns  petitioned  against  having  railways 
brought  near  them,  and  demanded  that  railways  and 
canals  alike  should  be  kept  several  miles  from  their  borders. 
The  vested  interests  of  stage-coach  proprietors  and  carriers 
offered  a  strenuous  opposition  to  the  new  system.  The 
medical  faculiy  were  pressed  into  the  service  of  the  op- 
position, with  direful  forebodings  as  to  the  physical  evils 
that  would  follow  from  travelling  at  the  rate  of  thirty  to 
forty  miles  an  hour.  Country  squires  set  up  a  howl  as  to 
the  devastation  that  railways  would  work  on  their  fox- 
covera  Territorial  magnates  joined  in  the  crusade,  on  the 
ground  that  the  sparks  from  the  locomotives  would  fire 
their  plantations  and  destroy  the  amenities  of  their 
demesnes.  Canal  proprietors  urged  that  they  had  already 
provided  all  the  facilities  necessary  for  heavy  traffic,  and 
that  it  would  be  grossly  unjust  to  them  to  allow  a  rival 
interest  to  step  in  and  deprive  them  of  the  fruits  of  their 
efforts  and  expenditure^  In  some  cases.railway  companies 
were  forbidden  to  use  any  "locomotive  or  movable  en- 
gines "  without  the  consent  of  the  owners  and  occupiers 
of  lands  through  which  their  line  passed.  Bailway  en- 
gineers and  surveyors  were  not  permitted  to  carry  out 
their  surveys  without  resorting  to  either  force  or  strategy. 
Large  sums  of  motiey  were  extorted  for  the  purpose  of 
buying  off  opposition.  Many  wiseacres  pronounced  that 
the  system  would,  after  all,  prove  a  failure,  and  the 
Quarterly  Review  of  March  1825  remarked  oracularly 
that  "  as  to  those  persons  who  speculate  on  making  rail- 
ways general  throughout  the  kingdom,  and  superseding 
all  the  canals,  all  the  wagons,  mail  and  stage  coaches, 
post-chaises,  and,  in  short,  every  other  mode  of  conveyance 
by  land  and  by  water,  we  deem  them,  and  their  visionary 
schemes,  unworthy  of  notice." 

^  It  is  related  that  the  Duke  of  Bridgewater,  when  congratulated  by 
Lord  Kenyon  on  the  success  of  his  new  waterway,  replied,  "  Yea  ;  we  shall 
do  well  enough,  if  we  can  keep  clear  of  those  cursed  railroads." 
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Mr.  Clifford  states  that  "from  the  beginning  of  the 
century  until  the  year  1824  an  average  of  one  Act. a  year 
was  passed  for  the  construction  of  new  railways,  though 
there  were  several  amending  statutes  applicable  to  lines 
already  sanctioned,  and  chiefly  intended  to  relieve  existing 
companies  from  financial  difficulties.  In  the  year  1825-6 
eighteen  new  railways  were  authorised.  There  were  about 
five  in  each  subsequent  year  until  1836,  when  statutory 
powers  were  obtained  for  the  construction  of  twenty-nine 
new  lines,  and  in  the  following  year  fifteen  others  were 
authorised.  In  1838,  490  miles  of  railway  were  open  for 
traffic  in  England  and  Wales,  and  about  fifty  miles  in  Scot- 
land. The  cost  of  constructing  these  lines  amounted  to 
;^i3,3CX),ocx).  A  reaction  followed  upon  what  afterwards 
appeared  the  mild  *  excitement  of  1836-7.  It  seemed 
that  railway  enterprise  had  almost  expended  itself.  Of 
new  projects  brought  forward  there  were  few,  while  there 
were  numerous  amending  Acts,  seeking  further  time  for 
the  completion  of  lines,  or  larger  capital  powers,  and 
speculators  were  deterred  by  finding  how  greatly  almost 
every  railway  exceeded  its  estimated  cost."  ^ 

Since  the  year  1840  the  railway  system  has  grown 
steadily,  not  in  the  United  Ejngdom  alone,  but  throughout 
the  civilised  world.  The  graduated  steps  of  that  growth 
are  traced  in  some  degree  in  the  succeeding  chapters  of 
this  book.  As,  however,  this  does  not  profess  to  be  a 
history  of  the  railway  system,  as  such,  we  need  not  further 
pursue  the  historical  vein  as  regards  British  railways. 
A  glance  at  the  development  of  railways  in  some  other 
countries  may,  however,  be  permitted. 

France  and  Belgium  were  among  the  first  European 
states,  after  Great  Britain,  to  resolve  upon,  and  inaugurate, 
a  system  of  railway  communication. 

Belgium  having,  by  the  revolution  of  1830,  become 
separated  from  Holland,  lost  the  mouths  of  the  Scheldt  as 

1  *'  A  History  of  Private  BiU  Legislation,"  vol.  i.  p.  85. 
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an  issue  for  its  commerce.  This  circumstance,  and  the 
consequent  pressing  exigencies  of  their  trade  and  industry, 
led  the  Belgian  people  to  determine  on  railway  develop- 
ment, and  on  May  ist,  1834,  the  Chambers  adopted  a 
project  for  the  construction  of  a  series  of  railways  at  the 
cost  of  the  State,  under  circumstances  to  be  more  par- 
ticularly dealt  with  hereafter.  On  the  ist  June  1834 
these  railway  works  were  commenced,  and  ten  years  later 
348  miles  had  been  constructed.  At  the  present  time, 
this  small  State  has  over  2700  miles  of  railway,  being  a 
greater  mileage,  relatively  to  territory,  than  any  other 
country  in  the  world. 

In  France,  to  quote  Dudley  Baxter,  "  the  success  of  the 
Manchester  and  Liverpool  railway  provoked  some  real, 
though  short,  railways,  especially  those  from  Paris  to  St 
Grermain  and  to  Versailles.  But  in  1837  only  85  miles 
had  been  opened,  against  nearly  5CX)  miles  in  England. 
In  1837  and  1838,  the  Erench  Chambers  threw  out  a 
scheme  of  their  Government  for  the  construction  by  the 
State  of  an  extensive  system  of  railways,  but  granted 
concessions  to  private  companies  for  lines  to  Bouen,  Havre, 
Dieppe,  Orleans,  and  Dunkerque.  These  lines  were  aban- 
doned for  a  time  in  1839  ^^m  want  of  funds.  In  this 
emergency,  Mr.  Locke,  the  great  English  engineer,  restored 
the  fortunes  of  French  railways.  Assisted  by  the  London 
and  South- Western  Company  and  Mr.  Brassey,  with  sub- 
ventions from  the  French  Grovemment,  subscriptions  from 
English  shareholders,  and  a  powerful  corps  of  English 
navvies,  he  recommenced,  carried  through  the  line  from 
Paris  to  Bouen,  and  from  Bouen  to  Havre,  and  fairly  gave 
the  start  to  railway  enterprise  in  France."  ^ 

The  impetus  thus  given  to  railway  construction  in 
France,  ultimately  resulted  in  the  establishment  of  half-a- 
dozen  main  lines  of  communication,  all  radiating  from 
Paris.    In  order  to  open  up  the  country  districts,  and  con- 

^  Paper  on  "  Railway  Extension  and  its  Results." 
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nect  them  with  the  great  trunk  lines,  the  Emperor  pro- 
posed to  the  companies  an  extension  of  the  ninety-nine 
years  of  their  concessions,  the  division  of  nine  millions 
sterling  of  the  net  revenue  of  the  old  lines  among  their 
shareholders,  thus  giving  them  a  guaranteed  dividend  of 
6  to  8  per  cent.,  and  the  issue  of  debentures  for  124 
millions — ^the  estimated  cost  of  the  new  lines — with  a 
State  guarantee  of  4  per  cent,  interest  and  '65  sinking 
fund,  designed  to  pay  them  oflF  in  fifty  years.  On  these 
terms  the  six  great  French  companies  undertook  the  con- 
struction of  about  1000  miles  of  new  line  each,  which 
have  since  been  known  as  the  nouveau  r^au,  or  exten- 
sion railways.^  From  this  point,  however,  railway  de- 
velopment appeared  to  languish  in  France,  until,  under 
agreements  made  between  the  Government  and  the  six 
leading  French  railway  companies  in  1883,  provision  was 
made  for  the  construction  of  6900  additional  miles  of 
railway,  which  will  bring  the  total  mileage  of  the  country 
up  to  about  25,000  miles,  the  Government  guaranteeing 
to  the  companies  a  minimum  dividend  equal  to  their 
recent  average,  and  meanwhile  finding  the  money  neces- 
sary for  construction  by  annual  instalments  spread  over 
seventy-four  years,  at  the  end  of  which  time  the  whole 
system  reverts  to  the  State. 

In  Germany,  railway  construction  was  undertaken  at  a 
late  date,  and  without  any  comprehensive  plan.  The 
earlier  lines  were  built  for  local  purposes.  Each  State 
followed  its  own  course,  and  kept  its  own  individual 
interests  exclusively  in  view.  The  railways  were  pro- 
tected for  thirty  years  against  the  construction  of  parallel 
lines.    The  first  line  built  by  the  State,  as  such,  was  con- 

^  The  mUeage  originally  constructed  by  the  sir  great  oompaniea  was 
known  as  the  aneien  riteau — the  old  lines,  and  embraced  4525  miles  in 
alL  For  a  number  of  years  past  these  lines  have  paid  dividends  ranging 
from  7*1  per  cent,  on  the  Eastern,  to  13*5  per  per  cent,  on  the  Northern 
systems. 
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structed  in  1848,  and  connected  Berlin  with  the  Bussian 
frontier.  Before  the  war — that  is,  in  1869 — Germany 
had  11,396  miles  of  railway,  and  France  10^29.  In  the 
next  six  years  Grermany  built  5888  miles  of  railway,  and 
France  only  3263.  Within  recent  years  France  has  con- 
structed a  considerably  larger  mileage  than  Germany. 

No  reference  to  railway  development,  however  per- 
functoiy  and  superficial,  would  be  complete  unless  it 
included  the  United  States — a  country  that  has  gone 
ahead  of  all  the  rest  of  the  world  in  the  matter  of  railway 
mileage,  and  has  now  a  total  extent  of  railways  that  is 
practically  equal  to  that  of  the  whole  of  Europe. 

The  railway  system  of  the  United  States  was  com- 
menced in  1830.  The  dates  at  which  the  initiative  in 
railway  building  was  taken  by  the  several  groups  of  states 
aie  given  in  the  Census  Beport  for  1880  as — 

Groap.  Tear. 

Id  the  Middle  States 1830 

„      Southern  States 1830 

„       New  England  States 1834 

Central  Western  States 1842 

Western  trans-Mississippi  States  1856 


n 
n 


The  total  mileage  completed  in  1830  was  about  40  miles. 
From  that  time  till  1880  the  average  annual  length  of 
railway  built  was  1733  miles.  There  has,  however,  been 
as  much  as  io,cxx)  miles  constructed  in  a  single  year. 

In  1880  there  were  11 74  railroad  corporations  in  the 
United  States.  Of  this  number  553  were  lessors,  whose 
roads  were  operated  by  others.  The  remainder  operated 
their  own  lines,  and  131  of  them  also  leased  and  worked 
the  roads  of  the  smaller  corporations.  These  companies 
collectively  possessed — 

.    87,801  mUes  of  main  lines. 
4,562       „       doable  lines. 
15,706       „        third  track  and  siding& 

The  circumstances  under  which  other  countries  acquired 


12 


RA IL  WA  Y  PROBLEMS. 


their  railways  need  not  be  dealt  with  here.  But  with  a 
view  to  showing  the  extent  of  railway  constructed  in  each 
country  relatively  to  area  and  population,  the  two  tables 
that  follow  have  been  compiled.  The  details  are  almost 
entirely  applicable  to  the  year  1883.  In  some  cases  it 
has  been  possible  to  give  figures  for  a  later  date,  but  to 
have  done  so  would  have  tended  to  vitiate  the  relevancy 
and  parallelism  of  the  comparison.  With  regard  to  popu- 
lation, the  most  recent  census  returns  have  been  relied 
on,  and  these,  in  the  great  majority  of  cases,  apply  to  the 
years  1880  or  1881. 


Populatitm  of  the  Principal  European  and  other  CountrieSf  total  Length  of 
Railways  Opened  in  1 883,  and  Extent  of  Population  to  each  Mile  of 
Railway. 


Miles  of 

Population  to 

Countries. 

Population. 

Railways 
Openea. 

e:ich  Mile  of 

Railway. 

United  Kingdom 

36,400,000 

18,864 

1,930 

United  States  . 

50,152,000 

120,519 

416 

France 

37,321,000 

17,684 

2,110 

Germany 

45.234,000 

21,910 

2,065 

Austria- Hungary 

37,800,000 

12,151 

3,"  I 

Italy 

28,459,000 

5.693 

4,999 

Spain 

16,634,000 

5,218 

3,188 

Belgium  . 

5,720,000 

2,721 

2,102 

HoUand  . 

4,225,000 

1,261 

3,400 

Russia  (in  Europe)  , 

86,359,000 

14,478 

5,965 

Sweden    . 

4,565,000 

4,032 

1,132 

Norway    . 

1,925,000 

822 

2,342 

Denmark . 

1,969,000 

1,005 

1.959 

Switzerland 

2,846,000 

1,673 

1,701 

Portugal  . 

4,160,000 

940 

4,424 

Canada 

4,324,000 

8,805 

491 

British  India    . 

253,941,000 

10,317 

24,614 

Cape  of  Good  Hope 

1,122,000 

969 

1,158 

Victoria   . 

882,000 

1,199 

736 

New  South  Wales 

781,000 

850 

919 

Queensland 

226,000 

633 

357 

South  Australia 

293,000 

667 

439 

Western  Australia 

30,000 

72 

417 

Tasmania 

118,000 

172 

686 

New  Zealand   . 

500,000 

1,258 

397 

Totals  and  avei 

rage  . 

625,987,000 

253,913 

2,465 

^ 
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This  table  is  at  once  instructive  and  suggestive.  It 
shows  that  there  is  yet  an  enormous  work  to  be  done 
before  the  standard  of  adequate  railway  service  has  been 
fully  attained.  Between  the  416  inhabitants  to  the  mile 
of  railway  found  for  the  United  States  and  the  24,614 
found  for  British  India  there  is  a  great  gulf,  which  must 
be  partially,  although  it  may  never  be  wholly,  bridged 
over.  The  table  is  suggestive,  in  respect  that  it  raises  the 
question  of  how  far  railways  may  still  be  extended  before 
the  requirements  of  the  world  are  supplied.  It  is  obvious 
that,  if  the  standard  of  adequate  railroad  service  is  to  be 
tested  by  the  experience  of  the  United  States — ^that  is  to 
say,  if  we  are  ever  to  reach  the  standard  of  one  mile 
of  railway  to  every  416  inhabitants — ^we  should  have  to 
reckon  ultimately,  not  with  the  253,913  miles  of  railway 
shown  in  the  table,  but  with  over  i,SCX),ooo  miles.  If, 
however,  the  relation  of  railway  mileage  to  population  in 
the  United  Elingdom  were  to  be  accepted  as  the  proper 
standard,  we  should  then  have  to  look  to  a  total  of  about 
320,cxx)  miles,  or  about  68,000  miles  more  than  the  extent 
already  provided. 

All  such  speculations,  however,  are  necessarily  specu- 
lative and  hypothetical  No  two  countries  either  possess, 
or  are  ever  likely  to  have,  precisely  the  same  relation  of 
railway  mileage  to  population.  The  temper  and  habits  of 
the  people,  the  character  of  their  trade,  and  especially 
their  commercial  relations  with  other  nations,  their  fixed 
or  migratory  habits,  and  many  other  factors,  equally 
manifest  and  potent,  and  perhaps  equally  variable,  must 
necessarily  affect  this  problem. 

In  the  next  tabular  statement  the  relation  of  railway 
mileage  to  geographical  area  is  set  forth  for  the  principal 
countries  of  the  world : — 
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Area  of  the  Principal  European  and  other  CounirieSf  total  Length  of  Rail- 
tcays  Opened  in  1883,  and  Extent  of  Railway  MUetige  Open  to  each  icx) 
Square  MilcB, 


• 

Area. 

Length  of  Rail- 

Square Miles 

Countries. 

Square  Miles. 

ways  Open,  in 
Miles. 

per  Mile  of 
Railway  Open. 

United  Kingdom  (1884)  . 

121,305       : 

18,864 

6.4 

United  States  . 

3,008,400 

120,519 

25.0 

France 

204,028 

17,684 

"5 

Germany . 

208,368 

21,910 

9.5 

AuBtria-Hungary 

240,262 

12,151 

19.8 

lUly 

124,380 

5.693 

21.8 

Spain 

195,702 

5,218 

37.5 

Russia  (in  Europe)   . 

1.887,713 

14,478 

130.4 

Sweden     . 

170,928 

4,032 

42.4 

Norway    . 

121,740 

822 

148. 1 

Denmark . 

14,759 

1,005 

14.7 

Switzerland 

15,976 

1,673 

36.8 

Portugal 

34,595 

940 

Belgium   . 

11,373 

2,721 

4.2 

Holland    . 

12,680 

1,261 

lO.O 

Canada     . 

3,470,392 

8,805 

394.1 

British  India    . 

1,377.540 

10,317 

1 33. 5 

Cape  of  Good  Hope 

213.636 

969 

220.5 

Victoria    . 

87,884 

1,199 

73-3 

New  South  Wales 

309.  >  75 

850 

363.7 

Queensland 

668,224 

633 

1,055.6 

South  Australia 

903,425 

667 

1,354.5 

Western  Australia 

975,920 

72 

13,554.4 

Tasmania 

26,375 

172 

153.3 

New  Zealand    . 

104.403 

1,258 

83.0 

Totals  and  aven 

ftge    . 

14,509,183 

253.913 

57.2 

In  this  case  the  results  brought  out  are  so  very  different 
to  those  shown  in  the  previous  statement  as  to  place  it 
beyond  all  doubt  that  population  and  area  cannot  be 
simultaneously  adopted  as  the  tests  of  adequate  railway 
service.  The  question  then  occurs,  To  which  of  the  two 
tests  can  this  problem  be  most  suitably  brought  ?  If  to 
that  of  area,  then  the  United  Kingdom  is  one  of  the  best 
equipped  countries  in  the  world,  being  excelled  only  by 
Belgium,  If  to  that  of  population,  then  our  Colonial 
dependencies  and  the  United  States  are  far  and  away 
better  off  than  any  European  countries. 
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It  will  probably,  however,  be  found  that  both  popula- 
tion and  area  must  be  regarded,  in  varying  degrees,  if  we 
are  to  attempt  to  solve  this  problem  of  the  future  of  rail- 
way enterprise.  There  would  be  little  present  gain  from 
laying  down  railways  in  a  country  with  a  great  area  and 
a  sparse  population.  On  the  other  hand,  a  country 
with  a  dense  population,  but  a  very  limited  area,  does  not 
afford  the  same  scope  for  railway  extension  as  a  country 
in  which  both  area  and  population  are  of  large  extent. 

Mr.  Edward  Atkinson  has  calculated^  that  in  Massa- 
chusetts there  were  in  188 1  one  mile  of  railway  to  every 
four  miles  of  area,  and  has  based  thereupon  a  computation 
of  the  probable  future  railway  requirements  of  the  United 
States.  In  doing  this,  he  has  taken  the  ultimate  require- 
ments of  one  group  of  states  as  equal  to  that  of  Massa- 
chusetts; of  a  second  group,  as  one-half  as  much;  of  a 
third  group,  as  one-quarter  as  much ;  of  a  fourth  group, 
as  one-eighth  as  much ;  and  of  a  fifth  group  (the  Terri- 
tories), as  one-sixteenth  as  much.  The  result  is  shown  in 
abstract  in  the  following  statement : — 


Group. 

One  If  Ue  of  BaUway 
to  eTory 

Existing  Mileage 
in  t88z. 

Mileiige  Required 

to  Complete 

bervice. 

Na  X   . 
No.  2  . 
Na3  .        . 
No.  4  . 
No.  5  . 

4  square  miles 

8       tt        It 
16       „        „ 

3^       »♦        »» 
64       >.        i» 

36,336 

27,199 

34.472 

9,652 

9.888 

76,211 

48,280 

54.473 
15.767 
14,494 

Totals    . 

"7,447 

209,225 

When  these  209,225  new  miles  have  been  completed, 
there  would  then  be  i  mile  of  railway  to  every  15  square 
nules  of  territory ;  or,  in  other  words,  the  United  States 

^>  *'The    Railroad  and  the    Fanner,*'  and   "The    Metaphysics    and 
Mechanism  of  Exchange.*' 
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(omitting  Alaska)  would  then  be  about  one-quarter  as  well 
served  as  Massachusetts  is  at  the  present  time. 

This  is  perhaps  assuming  too  much.  If  we  were  to 
reckon  on  an  average  of  i  mile  of  railway  to  every 
IS  miles  of  area  throughout  the  countries  that  we  have 
just  tabulated,  the  ultimate  result  would  be,  not  253,913 
miles,  as  laid  down  in  1883,  but  close  on  a  million 
miles ! 

What  is  there  to  prevent  the  realisation  of  this  estimate  ? 
With  the  single  exception  of  Western  Australia — of  the 
interior  of  which  comparatively  little  is  yet  known — there 
are  few  physical  or  geographical  obstacles  in  the  way.  The 
countries  in  question  are  nearly  all  in  the  temperate  zone, 
and  have  fertile  territories,  with  increasing  populations, 
which  are  mostly  distinguished  by  the  highest  attributes 
of  civilisation. 

But  our  observations  have  become  somewhat  too  specu- 
lative, if  not  a  trifle  chimerical,  for  a  work  that  aims  at 
practical  results.  They  are,  indeed,  only  intended  to  point 
to  the  possibilities  that  lie  in  the  future,  and  if  they 
necessarily  do  so  with  an  uncertain  index,  they  are  none 
the  less  instructive  as  showing  what  some  countries  have 
already  achieved,  and  what  remains  to  be  done  by  others 
that  are  still  lagging  in  the  race. 
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CHAPTER    II. 

RAILWAY    CAPITAL. 

The  enormous  capital  that  has  been  expended  in  the  con*' 
stmction  of  railways  in  different  parts  of  the  world  is  one 
of  the  most  remarkable  features  of  railway  history.  It  is, 
moreover,  a  feature  common  to  all  countries  alike,  although, 
of  course,  in  varying  degrees.  It  is  not,  perhaps,  so  much 
a  matter  of  surprise  that  a  rich  country  like  England 
should  succeed  in  raising  more  than  800  millions  ster- 
ling for  the  purpose  of  providing  ways  of  communica- 
tion. This  sum,  enormous  though  it  is,  represents  but  a 
moderate  percentage  on  our  accumulated  wealth.  But 
what  shall  be  said  of  the  relatively  large  sums  raised  by 
much  poorer  countries — of  the  465  millions  raised  by 
Germany,  the  264  millions  raised  by  Austria,  the  91 
millions  raised  by  Spain,  and  the  285  millions  raised  by 
Russia  ?  The  means  whereby  this  capital  has  been  raised 
for  railway  development  is,  in  truth,  one  of  the  most 
remarkable  of  modem  economic  phenomena. 

England,  as  the  pioneer  of  railway  enterprise,  was 
naturally  called  upon  to  make  the  first  essays  in  the 
financing  of  railway  lines.  The  capital  required  for  the 
construction  of  the  Stockton  and  Darlington  Railway  was 
very  largely  raised  in  these  two  towns,  but  it  was,  after 
all,  of  very  inconsiderable  amount.^    The  Liverpool  and 

^  The  author  has  shown,  in  his  "Jubilee  Memorial  of  the  Railway 
System'*  (Longmans,  1875)  how  and  by  whom  the  capital  was  provided. 
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Manchester  Eailway,  which  was  next  in  order  of  date, 
was  a  more  ambitious  and  costly  venture.  It  was  calcu- 
lated by  an  eminent  engineer  that  it  would  cost  ;£'227,ooo 
to  cross  Chat  Moss  alone,  a  distance  of  only  four  miles. 
The  actual  expenditure  so  incurred,  however,  was  not 
more  than  ;{^40,ooo,  and  the  whole  capital  required  for 
the  undertaking  was  readily  subscribed  by  the  merchants 
and  manufacturers  of  Lancashire,  on  whose  initiative  it 
was  constructed. 

The  experience  which  was  gained  as  a  result  of  the 
opening  of  the  Liverpool  and  Manchester  Eailway  led  to 
a  very  large  number  of  railway  schemes  being  put  forward, 
and  investors  were  attracted  to  embark  in  these  by  the 
most  alluring  promises  as  to  their  financial  results. 

In  a  general  way,  these  promises  and  anticipations  were 
to  a  large  extent  realised.  Some  of  the  earlier  lines  were 
not  constructed  in  an  expensive  manner.  The  Liverpool 
and  Manchester  Railway  was,  indeed,  an  exception,  having 
cost  il"!, 195,000  up  to  the  end  of  1835,  ^^^  about\£'38,500 
per  mile.^  The  London  and  Birmingham  Railway,  which 
in  1837  had  reached  a  total  cost  of  ;£^3,98 1,000,  as  against 
an  estimated  expenditure  of  ;^2,400,ooo,  was  another.* 
But  these,  and  other  lines  in  which  the  original  estimates 
of  cost  were  more  or  less  largely  exceeded,  were  con- 
structed under  special  difficulties.  The  impression  became 
general  that,  in  new  lines,  these  special  causes  of  heavy 
expenditure  would  be  got  rid  of.  Hence  the  number  of 
applications  to  Parliament  for  railway  Acts  increased  from 
year  to  year,  and,  as  already  stated,  the  speculation  in 
railway  property  had,  by  1837,  become  a  mania. 

In  1837  the  restrictions  imposed  by  Parliament  on  the 
facility  for  obtaining  railway  Acts  checked  this  specula- 

'  This  amount  was  made  up  of  ^'885,000  for  roads  and  tunnels, 
;^248,ooo  for  warehouses  and  stations)  and;^6i,ocx>  for  roUing  stock. 

^  This  was  largely  caused  by  the  difficulties  met  with  in  making  the 
Kilsby  tunnel,  which  was  estimated  to  cost  ;f  90,000,  but  actuaUy  absorbed 
about  ;^350,ooa 


^ 


RAILWAY  CAPITAL.  19 

tive  fever,  caused  the  abandonment  of  many  projects,  and 
even  prevented  the  further  prosecution  of  liaes  already 
b^;un.^  Hence,  although  more  than  fifty  new  lines, 
comprising  1600  miles,  were  sanctioned  in  1835-6-7,  only 
five  new  lines,  comprising  92  miles,  were  sanctioned  in 
1838  and  1839. 

From  this  date  little  was  done  in  railway  development 
for  several  years.  In  1840,  no  new  line  was  sanctioned 
by  Parliament.  In  1841  there  was  only  one  line  of  sf 
miles  added  to  the  list  of  railways  for  which  Acts  were 
obtained.^  In  1842  three  new  railways  were  authorised, 
but  none  of  them  of  large  extent ;  and  in  1843  ^^^  number 
of  new  Acts  for  original  or  branch  lines  was  also  small 
This  brings  us  up  to  the  period  of  the  memorable  rail- 
way epoch  of  1845-46,  which  was  soon  to  transform  the 
slow  pace  at  which  railways  had  hitherto  proceeded  into  a 
rush  of  unexampled  and  devastating  force. 

"In  1845,"  says  Mr.  Dudley  Baxter,*  "most  of  the  great 
lines  had  proved  a  success.  The  London  and  Birmingham 
was  paying  10  per  cent.,  the  Grand  Junction  11  per  cent., 
the  Stockton  and  Darlington  15  per  cent,  and  railway 
shares  were,  on  an  average,  at  icx)  per  cent  premium.  The 
railway  mania  broke  out  with  redoubled  violence;  railways 
appeared  an  £1  Dorado.  The  number  of  miles  then  open 
was  2148.  The  number  of  miles  sanctioned  by  Parliament 
in  the  three  following  sessions  was — 

1845  .        .        2700  miles. 

1846  .        .        4538    » 

1847  •        •         1354    » 

Total        .        8592    „ 

Had  all  these  lines  been  constructed,  we  should  have  had, 
in  1852,  more  than  10,700  miles  of  railway,  a  number 
which  was  not  actually  reached  till  1861,  or  nine  years 

*  "RaOways,   Past,   Present,  and   Prospective,"   by  B.   M.   Martin,   t/ 
London:  1849. 
'  This  was  a  line  from  Hereford  to  Ware. 
'  Paper  on  *'  BAilway  Extension  and  its  Results." 
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later.  But  the  collapse  in  1846  was  so  severe  that  an  Act 
was  passed  for  the  purpose  of  facilitating  the  dissolution 
of  companies,  and  a  large  number  of  lines  were  abandoned, 
amounting,  it  is  said,  to  2800  miles.*' 

There  is,  in  truth,  nothing  in  the  history  of  English 
finance  that  is  more  remarkable  than  the  annals  of  rail- 
way construction  between  1835  and  1845-46.  In  the 
former  year  there  was  a  railway  mania  beginning  to 
develop  itself,  consequent  upon  the  successful  establish- 
ment of  the  great  trunk  lines  between  the  metropolis 
and  the  north.  Numerous  projects  were  put  forward,  and 
the  country  was  mapped  out  with  projected  lines.  Parlia- 
ment, however,  by  imposing  restrictions  on  the  facilities 
for  obtaining  Acts,  checked  the  speculative  fever  for  the 
time,  and  but  little  was  done  in  the  direction  of  sanction- 
ing new  lines  until  1844,  when  twenty-six  lines,  branches, 
and  extensions  were  authorised,  extending  over  a  distance 
of  797  miles,  and  calculated  to  require  a  capital  expendi- 
ture of  rather  over  11  millions  sterling,  or  about  £i4,(xx:) 
per  mile.  In  the  following  year  225  Bills  relating  to  rail- 
ways were  introduced  into  Parliament,  of  which  120  were 
passed,  and  105  either  rejected,  withdrawn,  or  deferred.  Of 
the  120  Acts  passed,  107  related  to  the  construction  of  new 
lines,  and  provided  for  making  2883  miles  of  new  railway, 
for  which  about  44  millions  sterling  was  created  as 
share-capital,  giving  an  estimated  average  of  rather  over 
;Ci  5,000  per  mile.  The  following  statement  shows  the 
growth  of  the  capital  account  of  English  railways  during 
the  four  years  ending  1847  {£1  =  1000) : — 


Tear. 

Capital  Authoriaed 

Gnpital  Actnally 

Paid  on  Shares 

to  Date. 

Debt  Incurred  to 
Date. 

By  Sliarea. 

By  Loans. 

1844 

1845 
1846 

1847 

;fi5,596 
44,»76 
95,625 
34,152 

;f 4,857 
14,622 

36,087 
10,060 

;{:47,8xo 

63.399 

94,171 

126,149 

;{r24,54I 
25,048 

32,006 

40,788 
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It  has  sometimes  been  made  a  subject  of  remark  and 
Borprise  as  to  how  so  large  a  capital  as  some  £79,000,000 
was  found  by  the  British  public  for  railway  enterprises 
within  these  four  eventful  years.  In  all  the  records  of 
British  investments  there  has  never,  probably,  been  a 
parallel  to  this  subscription  of  capital  within  an  equally 
limited  period.  Nor  would  it,  perhaps,  excite  so  much 
wonder  if  the  same  effort  produced  a  similar  result  at  the 
present  day,  considering  how  enormously  the  national 
wealth  has  meanwhile  expanded.  The  seventy-nine 
millions  sterling  subscribed  for  railway  extension  in 
1844-47  would  probably  represent,  in  relation  to  the 
wealth  of  that  period,  a  much  larger  sum  than  twice  the 
amount  would  do  to-day,  when  the  total  assessments  to 
income-tax  represent  many  times  as  much  per  year  as 
they  did  then. 

An  economic  writer^  has  endeavoured  to  answer  the 
question  just  propounded.  He  has  found  that  the  accumu- 
lated dormant  or  fixed  capital  of  the  country  in  1844 
amounted  to  926  millions  sterling,  without  taking  into 
account  the  value  of  the  land — which  was  calculated  at 
lOCX)  millions — or  of  buildings,  which  was  reckoned  at  500 
millions  additional.  Of  this  accumulated  capital,  the 
items  most  readily  convertible  were — 

SaTtngs-bank  deposits ;£'28,ooo,ooo 

Deposits  in  other  banks 50,000,000 

Bank  of  England  stock 14,553,000 

East  India  stock 6,000,000 

Paid  np  ci^>ital  in  pablic  and  private  banks      .        .  69,000,000 

Shares  in  gas,  water,  and  other  public  companies       .  80,000^000 

Besides  these  several  items,  there  were,  of  course,  all  the 
various  descriptions  of  consols  available  for  constructing 
British  railways,  unaided  by  the  Government,  and  without 
the  necessity  of  creating  paper  money  or  fictitious  capital 

But  even  these  large  reserves  of  accumulated  wealth 
could  not  continuously  be  drawn  upon,  and  especially  in 
view  of  the  alarming  fact  that  as  the  new  lines  were 

^  Martin  on  "  Railways,  Fast,  Present,  and  Prospective.*' 
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opened  the  dividends  fell  away,  until  the  percentage  of 
profit  on  capital  expended  had  decreased  from  5^  per  cent, 
in  1845  to  3 J  per  cent,  in  1849  ^^^  3i  P^r  cent,  in  1850. 
The  dividends  available  in  the  last-named  year  left  scarcely 
anything  for  ordinary  shareholders.  This  circumstance 
would  have  put  an  end  for  a  time  to  further  developments, 
but  meanwhile  the  system  of  amalgamating  a  number  of 
smaller  concerns  into  one  large  company  had  been  growing 
into  favour,  and  in  this  manner  eleven  powerful  corpora- 
tions had  been  formed,  which  divided  the  greater  part  of 
England  between  them.  By  amalgamations,  guarantees, 
preference  stocks,  and  other  financial  expedients,  these 
companies  were  able  to  construct  a  considerable  additional 
mileage,  for  which  the  capital  could  not  have  been  raised 
in  the  ordinary  way.  New  railways  were  thus  opened 
out  between  1850  and  1858  at  the  rate  of  about  400  miles 
per  annum. 

The  capital  required  for  these  undertakings  had,  how- 
ever, been  raised  by  many  dififerent,  and  not  always  suffi- 
ciently valid,  processes.  Two  of  the  best  known  and  most 
largely  employed  expedients  are  known  as  loan  notes  and 
Lloyd's  bonds. 

Grave  financial  disasters  were  threatened  by  the  use  made 
of  these  documents.  In  1884,  loan  notes  were  legalised 
as  securities,  but  it  was  at  the  same  time  provided  that  any 
railway  company  issuing  loan  notes  or  other  similar  instru- 
ment "  purporting  to  bind  the  company  as  a  legal  security 
of  money  advanced  otherwise  than  under  the  provisions 
of  some  Act  or  Acts  of  Parliament "  authorising  such  a 
course,  should  forfeit  a  sum  equal  to  the  amount  of  the 
securities  issued.  Lloyd's  bonds  were  an  ingeniously 
devised  form  of  security  designed  to  evade  this  provision. 
They  were  issued  as  securities  for  debts  contracted,  other 
than  for  cash  advances,  in  excess  of  a  railway  company's 
Parliamentary  powers  for  raising  money.  The  Committee 
of  the  House  of  Lords  in  1864,  after  considering  this  pro- 
ceeding, saw  no  remedy  against  it,  beyond  taking  away 
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from  the  creditors  the  right  to  seize  the  stock  and  stop 
the  traffic  of  the  company.  The  Eailway  Securities  Act 
of  1866,  however,  did  a  gi'eat  deal  towards  placing  rail- 
way finance  on  a  sounder  footing,  by  providing  that  each 
railway  company  should  register  half-yearly,  at  the  office 
of  the  Begistrar  of  Joint-Stock  Companies,  a  statement 
showing  specifically  the  condition  of  its  capital  account 
in  reference  to  loans,  mortgages,  debentures,  &c.,  and  the 
amount  remaining  to  be  borrowed. 

The  power  of  a  railway  company  to  borrow  is  now 
generally  limited  by  its  special  Act  to  one-third  of  the 
share  capital. 

This  provision  is,  however,  not  uniformly  adhered  to 
in  practice,  as  the  following  abstract  shows  with  regard  to 
a  number  of  leading  lines  and  the  three  kingdoms,  as 
such : — 


Company. 

stock  and 

Share 

Capital. 

£1  -  xooo. 

Loaanand 

Deben^ 

tures. 

;Ci  =  zooo. 

Total 

Capital. 

;Cz-iooo. 

Percentage  of 
Loans,  dec,  on 
Total  Capital. 

Great  Eastern       .... 
Great  Northern    .... 
Great  Western      .... 
LsDcashire  and  Torkithire    . 
London  and  North-Westem . 
London  and  South- Western  . 
London,  Brighton,  and  South  Coast 
London,  Chatham,  and  Dover 
Manchester,  Sheffield,  and  Lincoln 
Metropolitan         .... 

Midland 

North-Eastem      .... 
South-Eastern       .... 

Total  for  England 
„      „    Scotland 
„      „    Ireland. 
„      „    United  Elingdom  . 

£27,371 
26,668 

53,952 
30,265 

74,965 
20, 722 

17,695 

17,459 
18,542 

8,283 

57,645 

43,367 
16,430 

;{ri2,320 

8,393 
17,335 
9,359^ 
24,957 
7,035 
5,609 
7,722 

7.550 

3.048 

17,178 

13.549 

5.395 

;f39,69i 
35,061 

71,287 

39,624 

99,922 

27,757 

23.304 
25,181 

26,092 

ii,33» 

74,823 

56,916 
21,825 

31 
24 
24 
24 
25 
25 
24 
31 
29 
27 
23 
24 
25 

495,594 
79,098 

25.703 
600,396 

169,461 

21,556 

10,050 

201,068 

665.055 
100,654 

35.753 
801,464 

25 
21 

28 
25 

The  foregoing  statement  shows,  as  might  be  expected, 
that  Ireland  has  raised  a  larger  proportion  of  her  total 
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railway  capital  by  loans  and  debentures  than  either  of 
the  other  two  countries.  The  circumstances  of  Ireland, 
were,  however,  in  every  way  peculiar.  Under  the  several 
Acts  authorising  the  advance  of  money  out  of  the  Con- 
solidated Fund  for  public  works,  considerable  sums  have 
from  time  to  time  been  advanced  to  aid  in  the  construc- 
tion of  Irish  railways.  In  1865  the  total  amount  so 
advanced  amounted  to  il'2,364,300,  of  which  ;{^  1,208,748 
had  been  repaid.  In  another  respect,  part  of  the  Irish 
railway  capital  was  exceptionally  provided.  The  Mid- 
land Great  Western  Company  was  assisted  by  a  guarantee 
from  the  baronies  through  which  it  passed  of  5  per  cent, 
upon  the  capital  required  for  certain  extensions.  The 
baronies  were  called  upon  to  levy  rates  for  the  purpose 
of  this  guarantee  during  many  years.  Finally,  in  1866, 
an  advance  of  ;£'scx),ooo  was  granted  by  Parliament  to 
certain  Irish  railway  companies  for  a  period  not  exceeding 
twelve  months,  to  enable  them  to  meet  pressing  liabilities. 

On  looking  into  the  subject  of  the  capital  expenditure 
on  British  railways,  it  will  be  found  that  there  is  a  remark- 
able disproportion  between  the  amount  raised  by  loans 
and  debentures,  or  as  guaranteed  capital,  and  the  amount 
held  as  ordinary  stock.  Between  1874  and  1884  the 
different  descriptions  of  capital  increased  as  under : — 

Ordinary  capital,  from  ;f  248,528,000  to  ;f  298,983,446,  or  20  per 

cent. 
Gnaranteed  capital,  from  ;f  71,207,480  to  ;£^95,6o3,6i3,  or  34  per 

cent. 
Preferential  capital,  from  ;f  129,723,140  to  ;f205,8o9,234,  or  60 

per  cent. 
Loans  and  debenture  stock,  from  ;^  160,437,061  to  ;f  201,068,074, 

or  25  per  cent. 

At  the  latter  date,  therefore,  the  ordinary  capital  only 
formed  37  per  cent,  of  the  whole,  as  compared  with  40  per 
cent,  of  the  whole  in  1874,  while  the  preferred  capital,  &c., 
was  61  per  cent,  of  the  whole  in  1884,  and  59  per  cent,  of 
the  whole  in  1874. 

Of  the  ;^298,983446  of  ordinary  capital  above  stated, 
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over  42  millions  received  in  1884  no  dividends  whatever, 
while  more  than  2y  millions  received  dividends  under 
3  per  cent. 

It  has  been  held  hj  high  financial  authorities  that,  in 
order  to  be  a  commercial  success,  a  railway  should  not 
cost  more  than  ten  times  the  amount  of  its  yearly  traffic ; 
or  in  other,  words,  the  annual  traffic  should  be  ;£'io  per 
cent,  of  its  capital  cost.  But  if  they  are  to  be  measured 
by  this  test,  the  railways  of  the  United  Kingdom  would 
be  found  decidedly  wanting.  There  has  hardly  been  a 
single  year  during  which  the  railways  of  the  United  King- 
dom, taken  as  a  whole,  have  met  this  test.  In  1854  the 
gross  receipts  amounted  to  only  7  per  cent,  of  the  total 
capital  expenditure.  In  1 870  they  had  risen  to  8  per  cent. ; 
in  1873,  9.8  per  cent.;  in  1875,  9.7  per  cent;  in  1880,  8.9 
per  cent;  and  in  1884  they  were  8.8  per  cent,  of  the  capital 
cost.  As  between  1873  and  1884,  there  was,  therefore,  a 
decrease  of  about  12  per  cent,  in  the  gross  earning  power  of 
capital,  which  is  attributable,  not  to  the  falUng  ofif  in  the 
gross  receipts  per  mile  open,  which  had  in  the  interval 
increased  by  £126,  or  nearly  4  per  cent,  but  to  the  very 
great  additions  made  to  capital  expenditure,  which  had  risen 
from  an  average  of  £^6,174  to  one  of  £42^86  per  mile. 

Even,  however,  if  railways  are  laid  down  and  carried  on 
in  strict  conformity  to  the  rule  that  the  capital  expenditure 
shall  not  be  more  than  ten  times  the  amount  of  their  gross 
annual  revenue,  this,  of  itself,  will  not  suffice  to  make  them 
eligible  investments.  There  must  also  be  a  limitation  in 
the  matter  of  working  expenses,  for  it  obviously  matters 
Uttle  what  the  gross  revenue  may  be,  if  it  is  practically 
all  swallowed  up  in  the  expenses  of  carrying  on  the 
traflBc.  In  order  to  pay  a  dividend  of  ;£6  per  cent.,  on  a 
line  conducted  on  the  principle  just  laid  down,  the  work- 
ing expenses  should  not  exceed  ;C40  per  cent,  of  the 
revenue.  There  are,  however,  few  English  lines  to  which 
this  limitation  applies,  and  on  the  railways  of  the  United 
Kingdom,  as  a  whole,  the  working  expenses  are  53  per 
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cent,  of  the  gross  receipts.  The  proportion  of  the  work- 
ing expenditure  to  the  total  receipts,  has,  moreover,  been 
increased  from  year  to  year  for  a  number  of  years  past, 
so  that  the  relation  of  net  to  gross  receipts  has  been 
getting  worse,  instead  of  better,  for  investors,  as  such. 

There  is  some  reason  for  believing  that,  considering  the 
generally  safe  character  of  the  investment,  and  the  average 
rates  of  discount  and  prices  of  consols  over  a  series  of  years, 
the  railway  companies  of  this  country  are  paying  higher 
rates  of  interest  than  they  ought  to  do,  though  on  this 
point  one  can  hardly  pronounce  definitely  without  taking 
a  very  wide  survey  of  the  course  of  the  money  market 
generally,  and  the  range  and  tendencies  of  rival  securities. 

On  the  34^  millions  appropriated  in  1884  ^  ^^^  Pay- 
ment of  dividends  on  railway  capital  in  this  country,  I2f 
millions  were  expended  in  the  payment  of  dividends 
averaging  4.24  per  cent,  on  guaranteed  and  preference 
capital,  and  8i  millions  in  paying  dividends  averaging 
4.21  per  cent  on  loans  and  debenture  stock. 

This  shows  a  lower  average  rate  of  dividend  than  that 
paid  some  ten  or  twelve  years  ago.  In  1874,  for  example, 
the  average  dividend  paid  on  guaranteed  and  preferential 
capital  was  4.52  per  cent.,  and  on  loans  and  debenture 
stock  4.28  per  cent.  In  the  interval,  therefore,  there  has 
been  a  decrease  of  .28  in  the  average  dividend  paid  on 
guaranteed,  and  of  .07  per  cent,  in  that  paid  on  loans  and 
debenture  capital. 

In  neither  case  does  the  decrease  appear  to  be  a  large 
one ;  but  it  may  be  pointed  out  that  in  the  case  of  the 
guaranteed  and  preferential  capital  invested  at  the  end  of 
1884,  amounting  to  301 J  millions  sterling,  the  reduction 
of  .28  per  cent,  in  the  rate  of  dividend  is  equal  to 
^{l' 842,800,  or  roughly  2.4  per  cent,  on  the  total  amount 
available  for  dividend  in  that  year. 

This  considerable  amount,  then,  has  gone  towards  a 
further  reduction  of  the  expenses  of  carrying  on  our 
railways  within  the  last  few  years,  and  furnishes  a  still 
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stronger  evidence  of  their  capacity  for  improvement  as  an 
investment. 

It  is  not  too  much  to  hope  that  railway  boards  may  see 
their  way  to  borrow  money  on  more  advantageous  terms. 
At  a  time  when  the  value  of  all  equally  secure  invest- 
ments is  so  high  as  it  is  now,  and  has  been  for  many  years, 
4.24  per  cent,  seems  a  needlessly  high  rate  of  interest  to 
pay  for  preferential  and  guaranteed  capital.  If  any  good 
company  were  now  going  into  the  market  to  borrow  at 
3.5  per  cent,  there  is  little  doubt  that  its  requirements 
would  be  immediately  met,  and  the  payment,  therefore, 
of  anything  above  that  rate  would  seem  to  be  a  wilful  and 
unnecessary  waste  of  resources.^ 

So  far  as  the  capital  raised  for  the  construction  of 
foreign  railways  is  concerned,  it  has  been  obtained  in  a 
multitude  of  different  ways,  which  it  would  be  both 
tedious  and  unnecessary  to  attempt  to  describe.  In 
France,  Germany,  Belgium,  and  indeed  in  most  Continental 
countries,  it  has  been  obtained  under  State  guarantees,  or 
as  a  direct  result  of  valuable  State  concessions.  In  the 
United  States,  Canada,  South  America,  our  Australian 
Colonies,  and  some  other  countries,  capital  has  been  raised 
for  railway  extensions,  partly  as  a  result  of  land  grants 
conceded  by  Government,  partly  in  consequence  of  special 
loans  borrowed  on  security  of  local  rates,  and  partly  as  a 
result  of  contributions  made  by  local  authorities,  and  in 
respect  of  which  the  districts  through  which  the  railways 
were  carried  have  voluntarily  taxed  themselves. 

There  is  only  one  country  that  can  show  the  same 
amount  of  capital  raised  by  private  subscription  as  the 
United  Elingdom.  That  country,  it  need  hardly  be  added, 
is  the  United  States,  which  has  performed  much  more 
remarkable  prodigies  of  railway  finance  than  even  England 
has  succeeded  in  accomplishing. 

^  Since  this  was  written  the  New  South  Wales  Government  has 
borrowed  5}  millions  at  3}  per  cent,  and  could  have  had  the  loan 
subscribed  several  times  over. 
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In  1 87 1  the  total  capital  raised  for  the  construction 
of  railways  in  the  United  Kingdom  was  552J  millions 
sterling.  In  the  same  year  the  United  States  had  raised 
555^^  millions  sterling,  or  about  3  millions  more. 

In  1884,  however,  the  capital  invested  in  United  States 
railways  stood  at  1599^  millions  sterling,  being  an  increase 
of  1044  millions  sterling,  or  190  per  cent,  on  1871.  The 
capital  embarked  in  the  railways  of  the  United  Kingdom 
had,  in  the  same  interval,  increased  by  249  millions,  or  45 
per  cent 

Between  1871  and  1884  the  capital  expended  in 
American  railways  had  increased  by  ;C20  for  every  man, 
woman,  and  child  in  the  United  States  in  the  census 
year  1880.  In  the  United  Kingdom  the  increase  of  rail- 
way capital  during  the  same  interval  would  represent  only 
about  £7  per  head  of  the  population  of  188 1. 

The  United  States,  therefore,  have  within  this  period 
added  nearly  three  times  as  much  to  their  fixed  invest- 
ments  in  railways,  relatively  to  population,  as  the  United 
Kingdom. 

It  is  often  made  a  source  of  complaint  in  America  that 
the  capital  of  that  country  is  being  converted  too  quickly 
into  fixed  investments,  and  the  fact  that  1044  millions 
have  been  embarked  in  railways  alone  within  so  short  a 
period  would  seem  to  justify  this  impression.  But,  on  the 
other  hand,  it  is  contended  that  this  money  has  not  been 
withdrawn  from  other  forms  of  investment  or  modes  of 
employment,  but  has  actually  been  furnished,  for  the  most 
part,  from  the  savings  in  freight  charges  effected  by  and 
through  the  railways  themselves.  If  we  consider  that  the 
annual  value  of  these  economies  is  not  short  of  100 
millions  sterling  a  .year  on  the  present  annual  traflBc 
movement  of  the  United  States,  and  that  this  sum  would 
suflBce  to  construct  about  8300  miles  of  railroad  per  annum, 
at  the  present  average  annual  cost  of  the  whole  American 
railway  system,  it  would  seem  as  if  this  remarkable  claim 
were  really  substantiated.     It  is  certainly  true  that*  the 
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decrease  effected  on  the  transport  of  the  goods  traffic  of 
the  United  States  as  a  whole,  as  between  1871  and  1882, 
was  quite  eqaal  to  furnishing  the  capital  that  is  now 
annually  added  to  the  account  of  American  railway 
construction. 

With  reference  to  the  Continent  of  Europe,  the  following 
table  shows  in  what  way  the  capital  has  been  raised  in 
certain  countries,  to  the  end  of  1883,  so  far  as  the  par- 
ticulars are  available  ^ : — 

SkUemerU  Aowinff  the  Capital  Expenditure  of  the  Railwayi  of  Different 

European  Countries  {£i  =  looo). 


Countries. 


GeniMuij       (private ) 
lines)       .        .        ) 

Anttria-Hiingary 

Belgium — 
State  lines 
Companies'  lines 

Franoe 

Loxembourg 

Nonraj 


HoUand  (private  rail- 
vajB  only) 


} 


State  lines 
Companies'  lines 

Switzerland 


Totals 


Share 
Capital 

Subren- 
Uona. 

Obligii- 
tions. 

£ 

£ 

£ 

30.683 

300 

25.021 

90,065 

2,270 

210,351 

•  •  • 

3,717 

3,593 
54 

•  •• 

4,426 

64,685 

106,885 

289,473 

1,500 

•  •• 

290 

5,284 

•  •• 

•  •  • 

6,124 

36 

5,836 

1,753 
72.896 

•  •* 

•  •• 

S,4i6 
168,124 

14,043 

4,516 

22,676 

290,750 

"7.654 

731.613 

Loanf. 


£ 
2,846 

4,165 
30,488 


387 


68 


59,954 


TotaL 

Per 
Total 
Share 

£ 

58,850 

52 

306,851 

29 

34.081 
8,197 

•  •  • 

45 

461,043 

14 

1,790 

84 

5,671 

93 

12,064 

51 

7,169 
241,020 

24 
30 

41,235 

34 

1,177,971 

Average 

25 

There  is  a  striking  disparity  in  the  proportions  of  share 
and  loan  capital  raised  in  different  countries,  as  shown  in 
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this  table.  In  France  the  proportion  of  the  total  railway 
expenditure  raised  as  share  capital  appears  to  be  as  low 
as  14  per  cent.  In  Norway,  on  the  contrary,  share  capital 
represents  as  much  as  93  per  cent  of  the  total.  Between 
these  two  extremes  there  would  appear  to  be  every 
degree  of  intermediate  proportion.  Over  the  whole  sum 
of  1 178  millions  sterling  dealt  with  in  the  table,  the 
average  raised  as  share  capital  is  about  25  per  cent.,  which, 
it  will  be  noted,  is  closely  approximate  to  the  average  so 
raised  in  the  United  Kingdom.  An  average  made  up  of 
such  extremes  as  14  and  93  can  hardly,  however,  be 
regarded  as  of  much  statistical  utility. 
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CHAPTER  III. 

COST  OF  RAILWAY  CONSTRUCTION. 

There  is  nothing  in  the  economics  of  railway  working  that 
varies  more  than  the  cost  of  construction.  A  railway  may 
be  made  either  cheaply  or  expensively,  according  as  the 
purchase  of  the  land  involves  a  large  cost  or  a  small  one, 
as  the  permanent  way  is  light  or  heavy,  as  labour  is  cheap 
or  dear,  as  the  line  is  level  or  the  reverse,  as  there  is  a 
larger  or  a  smaller  proportion  of  double  and  treble  mileage. 
The  problem  is  also  affected  and  complicated  by  many  minor 
considerations,  of  which  we  cannot  stay  to  take  account. 

For  these  and  other  reasons,  it  is  not  always,  nor  indeed 
generally,  a  foregone  conclusion,  that  a  line  that  has  cost 
an  exceptionally  high  sum  relatively  to  its  mileage  is 
necessarily  a  line  in  which  economy  has  been  wanting. 
The  mere  arithmetical  process  of  dividing  the  mileage  into 
the  total  cost  of  making  a  line  does,  indeed,  afford  an  index 
to  the  capital  expended,  and  therefore  to  the  amount  that 
must  be  realised  in  order  that  a  certain  dividend  may  be 
paid  upon  the  cost  of  construction ;  but  it  affords  no  just 
criterion  whereby  to  calculate  whether  the  line  should 
have  cost  more  or  less  by  comparison  with  other  lines, 
whether  the  capital  has  been  wastefully  spent,  or  whether 
the  results  are  likely  to  justify  the  expenditure. 

In  considering  the  average  cost  incurred  in  the  laying 
out  and  equipment  of  railways,  regard  must,  therefore,  be 
had  to  the  special  circumstances  of  each  country  and  of 
each  railway,  as  regards  alignment,  labour,  land,  and  many 
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other  physical  and  economic  features  by  which  the  outlay 
is  regulated  and  determined. 

In  the  United  Kingdom,  the  average  cost  of  the  railways 
constructed  to  the  end  of  1884  amounted  to  £42,486  per 
mile.  The  only  other  European  country  that  approaches 
this  average  is  Belgium,  where  the  cost  to  the  end  of  1883 
was  ;f  36,508  per  mile.  France  follows  some  distance 
behind,  with  an  average  of  ;C27,704  per  mile,  while  Ger- 
many has  only  Tun  to  ;g' 2 1,236  per  mile.  In  Eussia  (in 
Europe)  the  average  falls  to  ;f  20,ocx)  per  mile,  and  in 
Scandinavia  the  average  has  not  in  any  case  exceeded 
;f  10,000.  In  the  United  States,  for  reasons  to  be  here- 
after more  fully  considered,  the  average  is  rather  over 
;f 1 1,000  per  mile,  disregarding  "watered"  stocks. 

The  greater  average  cost  of  English  railways  is  mainly 
due  to  the  greater  cost  of  land,  the  greater  strength  and 
stability  of  the  permanent  way,  the  larger  proportion  of 
double  line,  the  more  difficult  alignment,  the  heavy  cost 
of  Parliamentary  contests,  and  other  points  that  will  be 
dealt  with  as  we  proceed. 

It  would  be  very  interesting,  if  it  were  possible,  to  arrive 
at  a  just  estimate  of  the  total  cost  incurred  by  the  rail- 
way companies  of  the  United  Kingdom  in  the  purchase  of 
land.  There  is,  however,  no  means  whereby  this  item  can 
be  ascertained,  short  of  making  specific  inquiries  as  to  the 
cost  incurred  for  each  separate  line.  That  very  large 
sums  were  expended  in  conciliating  opposition,  over  and 
above  the  amounts  actually  spent  in  consideration  of  the 
supposed  or  adjudicated  value  of  the  land,  is  one  of  the 
best  known  facts  in  English  railway  history.  In  the  case 
of  our  large  towns  the  price  paid  for  land  has  been  naturally 
large,  and  may,  in  many  cases,  have  borne  something  like 
a  fair  relation  to  its  market  value.  But  there  are  many 
cases  in  which  fabulous  prices  have  been  paid  for  purely 
agricultural  land,  sometimes,  ostensibly,  because  it  was 
held  that  it  would  be  damaged  by  the  railway  being 
allowed  to  traverse  it. 
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In  1868  a  return  was  ordered  by  Parliament,  on  the 
motion  of  Mr.  Childers,  of  all  the  land  held  by  the  railway 
companies  of  the  United  Kingdom,  or  by  companies  leased 
by  them,  which  is  calculated  to  throw  some  light  upon 
the  question  of  what  proportion  of  the  total  area  of  the 
country  is  under  railway  controL  The  total  amount  of 
land  thus  held,  so  far  as  returns  were  received — and  the 
returns  received  embraced  all  the  lines  of  any  importance 
— was  253^  square  miles,  being  an  average  of  12.32  acres 
per  lineal  mile  of  railway.  This  figure  is  equal  to  an  aver- 
age width  of  land  of  102  feet  over  the  whole,  including,  of 
course,  land  for  stations,  sidings,  and  other  purposes,  and 
surplus  land.  If  the  ratio  of  land  to  mileage  constructed 
is  the  same  now  as  it  W6is  then,  the  railways  of  this 
country  would  own  at  the  present  time  about  235,ocx) 
acres  in  alL  If  the  value  of  this  land  is  calculated  at 
;^ioo  per  acre,  it  would  amount  to  a  total  sum  of  23^ 
millions,  which  is  less  than  3  per  cent,  of  the  total 
capital  expenditure  on  the  railways  of  the  United  King- 
dom to  the  end  of  1884.  Obviously,  however,  this  com- 
putation is  much  more  curious  than  reliable,  since  the  cost 
incurred  by  railways  in  the  acquisition  of  land  must  have 
been  much  higher  than  any  such  figura 

It  is  sometimes  said  that  the  principle  upon  which 
compensation  has  been  awarded  to  landowners  for  the 
compulsory  acquisition  of  their  property  has  been  alto- 
gether wrong.  It  is,  at  any  rate,  entirely  at  variance 
with  the  principles  and  practice  of  ordinary  business 
a£fairs  in  other  walks  and  relations  of  life.  In  what 
other  commercial  transaction  do  we  find  the  one  party 
paying  to  the  other  a  very  exorbitant  price  for  the  pri- 
vilege of  vastly  improving  the  property  of  the  party  to 
whom  such  price  is  paid  ?  And  yet  this  is  exactly  what 
has  occurred  in  the  case  of  the  dealings  of  railways  with 
landowners.  No  one,  nowadays,  will  be  found  to  dispute 
that  in  a  general  way  a  railway  very  greatly  improves  the 
value  of  landed  property,  whether  for  agriculture,  industry, 
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or  ordinary  residential  purposes.      There  is,  however,  a 
class  of  property,  employed  for  what  may  be  called  extra- 
ordinary residential  purposes,  that  is  deemed  to  be  injured, 
instead  of  being  improved,  by  the  proximity  of  a  railway 
— ^such  property  as  fox-covers  and  deer-forests,  which 
is  used  by  those  who  "neither  toil  nor  spin"  for  pur- 
poses that  are  equally  outside  the  scope  of  toiling  and 
spinning.      But  why  should  a  railway  be  compelled  to 
pay  an  extravagantly  high  sum  because  it  proposes  to 
acquire  a  piece  of  land  that  forms  the  demesne  of  a  lordly 
mansion  ?    Why  should  land  so  used  be  deemed  to  be  of 
less  value  when  regarded  in  reference  to  purposes  of  local 
rating,  and  of  more  value  when  considered  from  the  point 
of  view  of  compulsory  purchase  ?     The  railway  has  gene- 
rally so  greatly  improved  the  value  of  all  productive 
landed  property  that  the  owners  of  such  property  ought, 
in  strict  equity,  to  compensate  the  railways  for  the  im- 
provement so  effected.     But  this  is  a  plea  that  even  the 
railways  themselves  would  be  slow  to  urge.     What  they 
do  urge,  and  have  urged,  is,  that  it  is  the  reverse  of  fair, 
that  they  should  confer  great  benefits  upon  the  community 
as  a  whole,  and  upon  every  section  of  it,  as  such,  and  at  the 
same  time  be  required  to  pay  a  high  premium  for  the 
privilege  of  conferring  such  benefits.     And  what  is  the 
character  and  incidence  of  that  premium  ?     There  is  not, 
so  far  as  we  are  aware,  any  recoi-d  of  the  exact  proportion 
of  the  total  capital  expenditure  that  British  railways  have 
laid  out  in  the  purchase  of  land.     But  we  may  be  under 
the  mark  if  we  put  the  average  at  ^^4000  a  mile,  and  there 
are  many  cases  in  which  it  has  been  ten  and  twenty  times 
that  amount.^    At  ;^40CX)  per  mile  the  railways  of  the 
United  Kingdom  will  have   paid  about  76  millions,  or 
one-tenth  of  their  total  capital  expenditure  for  the  pos- 
session of  some  235,000  acres  of  land,  giving  an  average  of 

^  The  Manchester  and  Leeds  Railway  cost  for  land  ;f  6 150  per  mile  ;  the 
London,  Birmingham,  and  Great  Western,  ;f6300;  the  South-Western, 
;^4000 ;  and  the  Grand  Junction,  ;^3000. 
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only  £323  per  acre,  and  it  happens,  somewhat  curiously, 
that  they  own  about  ^4?  P^^^  ^^  ^^^  ^^^^  of  the  United 
Elingdom.  It  comes,  then,  to  this,  if  our  assumption  of 
average  cost  is  near  the  mark,  that  for  the  purchase  of 
this  323d  part  of  the  total  area  of  the  United  Kingdom, 
our  railways  have,  as  a  whole,  paid  about  one-twelfth 
of  the  estimated  current  agricultural  value  of  the  whole 
land  of  the  country.  And  those  who  have  compelled 
them  to  do  this  have  at  the  same  time  been  profiting, 
in  many  cases  enormously,  by  the  additional  value  im- 
parted to  the  land  that  was  not  acquired  by  the  railway, 
in  consequence  of  the  facilities  for  transport,  not  pre- 
viously available,  that  were  thereby  furnished.  Truly  the 
landed  interest  have  much  to  thank  railways  for !  Will 
they  ever  light  upon  such  another  El  Dorado  ? 

Another  very  substantial  cause  for  the  greater  cost  of 
English  railways  is  the  larger  proportion  of  double  or  treble 
mileage,  and  of  sidings,  than  in  other  countries.  It  appears 
that  at  the  end  of  1884  there  were  double  lines  or  more : — 

In  England,  8504  miles  out  of  13,340,  or  64  per  cent 
„  Scotland,  1 161     „        „        2,999,  •.  39       >» 
„  Ireland,      574     „         „        2,525,  „  22       „ 

These  figures,  however,  come  very  far  short  of  showing 
how  the  proportions  of  single  and  double  mileage  really 
8tand  in  Great  Britain.  There  is,  in  fact,  no  record  of  the 
mileage  of  sidings,  or  of  the  treble  and  quadruple  mileage 
that  is  so  general  on  English  railways,  but  is  seldom  to  be 
found  on  those  of  other  countries.  These  several  additions 
will  not  be  likely  to  add  less  than  20  percent,  more  to  the 
total  track  of  England  and  Wales,  considered  as  such,  and 
would  bring  up  the  total  single  mileage  in  England  and 
Wales  from  13,340  to  over  24,512  miles. 

In  Continental  countries,  there  are  very  considerable 
differences  in  regard  to  the  mileage  of  single  and  double 
lines.  In  Grermany^  Belgium,  and  France,  the  total  mileage 
kid  down,  considered  as  single  track,  is  more  than  double 
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the  total  lineal  mileage  open ;  but  in  other  countries  the 
mileage  of  double  track  is  less  considerable,  as  the  follow- 


ing IBgures  show  ^  :— 


Statement  thowing  the  Length  of  Single  and  Double  Railway  Track  in 
the  Principal  European  Countries,  in  Ealometera 


Percentage  of 
TotaL 

Ootmtry. 

Single 
Ltne. 

Double 
Line. 

More 

than 

Doulde. 

Sidings, 

d(0. 

Total 
Track. 

Main 

Sidings, 

Lines. 

Ac 

Germany    . 

• 

24*369 

10^381 

59 

14,207 

59,526 

76 

24 

Austria-Hungary 

17,349 

1,780 

•  •  • 

4,718 

25,627 

82 

18 

Belgium     . 

2,332 

1,364 

•  •  • 

1,792 

6,852 

2* 

26 

Denmark   • 

1,577 

9,928 

•  •  • 

256 

1,923 

!? 

13 

France 

18,577 

18 

7,286 

45,773 

»♦ 

16 

Italy  . 

8,556 

626 

•  ■  • 

1,626 

",434 

86 

14 

Luxembourg 

127 

22 

•  •  a 

29 

200 

86 

14 

Norway      , 

1,258 

■  •  a 

•  •  • 

121 

1,379 

9« 

9 

Holland     . 

1,369 

584 

•  ■  • 

729 

3,266 

78 

22 

Roumania  . 

1,380 

9 

•  •  ■ 

234 

1,632 

86 

14 

Russia 

19,348 

3,989 

•  •  • 

5,5>3 

32,839 

84 

16 

Finland      . 

812 

20 

•  •  • 

161 

1,013 

84 

16 

Switzerland 

Totals       . 

2,274 

424 

•  •  • 

581 

3,703 

8* 

16 

99,328 

29,172 

77 

37,253 

195,167 

•   •• 

•  •• 

It  will  be  observed  from  these  figures  that  the  average 
cost  per  lineal  mile,  or,  as  it  is  more  commonly  expressed, 
per  mile  open,  does  not  follow  in  strict  correspondence 
with  the  extent  of  double  mileage  or  more.  In  other 
words,  it  is  not  always  the  country  that  has  the  largest 
proportion  of  track  to  mileage  open  that  shows  the  highest 
average  cost  per  open  mile.  If  this  principle  were  to  be 
observed  throughout,  France  should  show  a  lower  average 
cost  per  mile  than  Germany,  whereas  the  cost  of  French 

^  These  figures  are  taken  from  the  offic^J  '*  Statistique  des  chemtmr 
de  fer  de  I'Europe,  pour  Tannde  1882,  et  resultats  g^n^raux  de  oette 
Statistique  pour  TExercise,  1883."  The  figures  are  published  as  in  the 
originaL 
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railways  has  averaged  about  ;^65oo  per  mile  more  than 
those  of  the  Fatherland. 

The  above  table  also  shows,  as  might  be  expected,  that 
the  greatest  proportion  of  siding  accommodation,  &c.,  is 
provided  by  the  countries  that  have  the  largest  industrial 
traffic,  Belgium  taking  the  lead,  and  Germany,  Holland, 
Austria,  and  France,  each  following  in  the  order  given, 
although  not  strictly  in  the  order  of  the  magnitude  of 
their  traffic. 

A  more  serious  source  of  heavy  first  cost  in  railway  con- 
struction than  even  the  multiplication  of  sidings  and  double 
and  treble  lines  is  known  to  engineers  as  the  conditions  of 
the  alignment  and  gradients. 

It  needs  not  to  be  demonstrated  how  much  more  cheaply 
a  railway  may  be  constructed  where  there  are  no  embank- 
ments, cuttings,  or  viaducts,  and  but  few  bridges,  than  in 
a  case  where  the  physical  configuration  of  the  country 
involves  a  very  serious  expenditure  in  respect  of  these 
items. 

There  is  very  little  published  information  as  to  the 
exact  circumstances  of  English  railways  in  this  regard. 
Generally,  however,  there  is  little  reason  to  doubt  that 
England  and  Scotland  are,  by  reason  of  their  undulating 
characteristics,  certainly  not  more  favourably  situated  than 
the  majority  of  Continental  railways  in  the  matter  of  align- 
ment The  gradients,  also,  on  some  railways  that  run 
through  what,  for  England,  may  be  regarded  as  a  com- 
paratively level  country  are  decidedly  heavy,  and  on  a 
few  leading  lines,  such  as  the  Lancashire  and  Yorkshire, 
tiiey  are  very  bad  indeed. 

For  Continental  Europe  the  conditions  of  the  gradients 
and  curves  have  been  statistically  ascertained,  and  are  pre- 
sented in  tabular  form  in  the  following  statement  ^ : — 

^  "Statistiqae  dee  chemins  de  fer  de  TEurope  poor  Tann^  1882." 
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It  appears  from  these  data  that  the  most  advantageously 
situated  country  in  Continental  Europe  as  regards  railway 
gradients  is,  as  might  be  expected,  the  Netherlands,  where 
95  per  cent  of  the  whole  mileage  is  under  5  in  icxx),  and 
62  per  cent,  is  perfectly  level. 

Germany,  the  adjoining  country,  comes  next  to  Holland 
in  this  regard,  with  31  per  cent,  of  level,  and  45  per  cent. 
of  gradients  of  i  to  5  in  locx),  making  76  per  cent,  of  the 
whole  mileage  under  5  in  1000.  Austria  and  Belgium 
come  but  a  very  little  behind  Germany,  the  former  hav- 
ing 73  per  cent,  and  the  latter  75  per  cent,  under  5  in 
looa  France,  however,  as  a  consequence  of  the  highly 
mountainous  character  of  some  of  her  more  southern 
provinces,  has  to  contend  with  much  more  difficult 
gradients,  having  only  24  per  cent,  of  her  total  system 
on  the  level,  and  38  per  cent  more  under  5  in  icxx).  It 
may  farther  be  remarked  that  fully  10  per  cent,  of  the 
total  mileage  of  all  her  principal  lines,  including  the  Nord, 
the  Est,  the  Quest,  the  Midi,  and  the  Paris  and  Orleans 
railways,  has  gradients  of  16  to  20  in  icxx). 

Of  European  countries,  the  one  with  the  heaviest  gradients 
is  Switzerland,  which  has  only  26  per  cent,  of  her  whole 
system  on  the  level,  and  25  per  cent,  more  in  gradients  of 
less  than  5  in  1000.  About  5  per  cent,  of  the  Swiss  rail- 
way mileage  has  gradients  of  16  to  20  in  100;  about  6  per 
cent,  gradients  of  21  to  30  in  1000;  and  2  per  cent., 
above  30  in  locx).  The  Righi  railway  is,  of  course,  in 
the  last-named  category,  as  well  as  24  per  cent,  of  the 
Appenzell  line,  13  per  cent  of  the  Lausanne-Echallens, 
and  72  per  cent  of  the  Eorschach-Heiden  railways. 

In  the  United  States,  there  has  been  collected,  for  the 
Beport  of  the  Tenth  Census,  a  great  mass  of  information 
bearing  upon  the  profile  and  alignment  of  the  several 
railways,  from  which  it  would  appear  that  the  conditions 
of  the  grading,  as  regards  the  Middle,  Western,  and 
Southern  States  are  certainly  not  worse  than  in  Great 
Britain.    This  information,  however,  is  not  put  into  a 
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form  that  enables  it  to  be  readily  compared  with  the 
data  given  above  for  Continental  Europe.^ 

It  will  again  be  found,  however,  that  the  highest  cost 
of  construction  is  not  always  identical  with  the  worst 
profile  and  alignment,  as  an  analysis  of  the  tables  shows, 
although  this,  as  we  have  elsewhere  remarked,  has  a  not 
unimportant  influence  on  first  cost. 

The  amounts  that  have  been  expended  in  the  United 
Kingdom  in  promoting  and  opposing  Bills  in  Parliament 
have  been  enormous.  According  to  a  return  presented  to 
the  House  of  Commons  in  1883,  a  total  expenditure  of 
;f  3,924,712  had  been'  incurred  on  this  account  between 
1872  and  1882.  As  the  increase  of  railway  capital  in  the 
United  Kingdom  during  the  same  period  was  198  millions, 
it  follows  that  the  amount  spent  over  Parliamentary 
battles  was  2  per  cent  of  the  total  addition  to  capital 
expenditure  in  these  ten  years.  If  it  were  correct  to 
assume  that  the  same  percentage  of  the  total  capital 
expenditure  had  been  wasted  in  Parliamentary  contests 
over  the  whole  of  our  railway  history,  the  aggregate  sum 
80  spent  would  amount  to  about  sixteen  millions  sterling. 
It  is  probable,  however,  that  the  actual  expenditure  has 
been  greater  even  than  this,  since  the  fights  were  much 
fiercer,  and  more  costly  in  proportion  to  the  capital  in- 
volved, in  the  earlier  history  of  the  system  than  in  its 
later  stages  of  development.* 

On  some  English  railways  there  has  been  a  wasteful 
expenditure  of  capital  in  other  ways.  The  Commission 
of  1867  gave  a  remarkable  example  of  how  much  the 
useful  capital  of  a  company  may  be  increased  by  the 
mode  in  which  it  is  raised.  Out  of  the  whole  capital  of 
the  London,  Chatham,  and  Dover  line  in  1865,  amounting 
to  £  16,683,000,  not  less  than  ;f  4,109,000  was  admitted  to 

^  "  StatUtical  Report  on  the  BAilroadfl  in  the  United  States,'*  by  A.  £. 
Shennan,  p.  447. 

3  Some  specific  examples  of  this  waste  of  capital,  and  its  relation  to 
results,  will  be  found  in  a  succeeding  chapter. 
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have  been  dissipated  in  obtaining  the  rest  from  the  public, 
and  £1,949,000  more  was  disbursed  out  of  capital  for 
payment  of  interest  and  dividends.^ 

There  is  reason  to  believe  that  this  is  not  by  any  means 
a  solitary  case.  When  the  railway  mania  was  at  its  height, 
many  millions  were  frittered  away  in  a  similar  fashion. 

The  capital  expenditure  on  English  railways  has  been 
.  swollen  inordinately  by  an  equally  common  and  scarcely 
more  creditable  expedient.  It  was  at  one  time  a  very 
prevalent  custom  for  a  railway  company  to  distribute 
shares  among  its  proprietors  at  par  when  the  existing 
shares  were  at  a  premium.  This  practice  first  originated 
in  special  Acts,  which  authorised  the  raising  of  additional 
capital  to  complete  a  line  when  the  original  estimates  had 
proved  insufficient.  It  was  a  custom  justified,  according 
to  Mr.  Clifford,*  "on  the  plausible  ground  that  to  the 
shareholders,  who  had  run  the  risks,  belonged  whatever 
advant^es  might  accrue  from  the  enterprise  when  its 
success  was  assured ; "  and  it  was  maintained  that  '*  they 
were  as  much  entitled  to  the  benefit  of  new  capital  legiti- 
mately required  for  the  completion  of  their  Railway  as  if 
this  capital  had  been  included  in  the  original  estimate." 
The  question  naturally  occurs,  "Who  was  to  determine 
what  capital  was  so  required? "  There  can  be  little  doubt 
that  this  pernicious  system  tended  to  greatly  increase  the 
capital  expenditure,  and  to  "  water  "  the  stock  of  English 
Unes  beyond  all  legitimate  requirements.  Indeed,  Mr. 
Clifford  expressly  declares  that  in  this  way  "enormous 
sums  were  realised  by  shareholders  in  the  great  com- 
panies," and  he  mentions,  as  a  specific  example,  the  case  of 
the  London  and  Birmingham  Railway,  in  which  the  share- 
holders received  from  the  issue  of  new  shares,  down  to 
1846,  more  than  4^  millions,  while  their  original  outlay 
was  5f  millions.      In  another  railway — ^the   York  and 

^  Report  of  the  Royal  CommiRsion  on  Railways. 

3  **A  History  of  Private  Bill  Legislation,"  toL  i.  p.  129^ 
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North  Midland — each  shareholder  who  had  acquired  an 
original  £$0  share  received  upon  that  ;f  250  in  the  way  of 
premiums.^ 

It  must,  however,  in  all  fairness,  be  borne  in  mind  that 
in  the  building  up  of  our  great  railway  system  other 
exceptional  expenses  were  incurred  in  a  more  legitimate 
manner.  Some  of  these  were  thus  referred  to  by  Mr. 
Dudley  Baxter  in  1867  :* — 

"  I.  The  English  expenditure  includes,  on  a  probable 
estimate,  no  less  than  ;£^40,ooo,ocx)  sterling  absorbed  by 
metropolitan  railways  and  termini.  This  of  itself  is 
;^4500  per  mile  on  the  8890  miles  constructed. 

"  It  also  includes  very  large  sums  for  termini  in  Man- 
chester, Liverpool,  Leeds,  Shefl&eld,  Birmingham,  and  other 
great  towns,  far  beyond  what  is  paid  in  Continental  cities. 

**  2,  The  English  expenditure  also  includes  considerable 
capital  for  docks,  as  at  Grimsby,  where  ;C  1,000,000  was 
laid  out  by  the  Manchester,  Sheffield,  and  Lincolnshire 
Company ;  and  at  Hartlepool,  where  ;f  1,250,000  was  spent 
by  a  company  now  merged  in  the  North-Eastern. 

''  It  also  includes,  in  many  instances,  capital  expended 
on  steamers,  and  capital  for  the  purchase  of  canals. 

"3.  The  counties  whose  trade  and  population  are 
greatest,  and  which  are  most  thickly  studded  with  rail- 
ways, as  Lancashire,  Yorkshire,  and  Glamorgan,  are 
exceedingly  hilly,  and  necessitate  heavy  embankments, 
cuttings,  and  tunnels,  which  enormously  increase  the  cost 
of  construction.  The  Lancashire  and  Yorkshire  Eailway 
has  cost  ;Cs  2,400  per  mile  for  the  whole  of  its  403  miles. 
Had  those  counties  been  as  flat  as  Belgium  the  company 
might  probably  have  saved  something  like  ;f  20,000  per  mile, 
or  ;f8,ooo,ooo  sterling.  The  Manchester,  Sheffield,  and 
Lincolnshire  Company,  even  after  deducting  ;f  1,000,000 
for  the  docks  of  Grimsby,  have  spent  ;^S  3,000  per  mile,     A 

'  Evidence  of  6eoi*ge  Hudson  before  the  Select  Committee  of  1846. 
'  "On  Railway  Extension  and  its  Results."     Paper  read  before  the 
Statistical  Society. 


COST  OP  RAILWAY  CONSTRUCTION. 


A3 


flat  country  might  have  saved  them  a  similar  sum  per 
mile,  or  ;f  5,cxx),000  sterling. 

"  4.  England,  as  the  inventor  of  railways,  had  to  buy 
experience  in  their  construction.  Other  nations  have 
profited  by  it.  There  is  no  doubt  that  our  present  system 
of  lines  could  now  be  made  at  very  much  less  than  their 
original  cost.  In  addition,  we  have  paid  for  experiments, 
such  as  the  broad  gauge  and  the  atmospheric  railway." 

We  now  propose  to  inquire  into,  and  to  endeavour  to 
find  adequate  replies  to,  the  two  following  questions : — 

(i.)  To  what  extent  has  the  capital  expenditure  upon 
English  railways  varied  as  between  one  period 
and  another  ? 

(2.)  What  have  been  the  principal  causes  of  these  varia- 
tions, and  how  far  have  they  been  justified  by  the 
results? 

As  collateral  to  these  inquiries,  we  shall  further  en- 
deavour to  ascertain  whether  the  railways  of  the  United 
Elingdom  have  shown  a  higher  or  a  lower  capital  expendi- 
ture, as  between  one  period  and  another,  when  compared 
with  Continental  and  American  lines. 

The  following  statement  shows  how  the  average  cost 
per  mile  has  increased,  as  between  different  periods,  in 
constructing  English  railways : — 


Tear. 

MUetOpen. 

Cost 
CCs^iooo). 

Capital  Outlay 
p«r  Milo. 

1838       . 

1843 
185 1 

1861 

1871 

1874       . 

18S4 

540 

2,390 

6,890 

10,869 

15,376 
16,449 
18,861 

£  13,300 

82,348 

248,240 

362,327 
552,680 
609,895 

801,464 

;f  24,630 

34,450 
36,029 

33,335 
35.944 
37,078 
42,486 

showing  that  the  average  cost  per  mile  of  line  opened  has 
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largely,  although  by  no  means  steadily,  increased,  until  in 
1884  it  was  close  on  double  what  it  had  been  in  1838. 

It  seems  not  a  little  curious,  on  the  face  of  it,  that 
England,  which  can  purchase  most  of  the  articles  required 
in  railway  construction  more  cheaply  than  any  other 
country,  should  show  this  remarkable  increase  of  capital 
per  mile  open.  The  increase  has  not  been  of  anything 
like  the  same  amount  in  other  countries,  as  we  shall 
subsequently  see. 

Between  1873  and  1884  the  total  capital  outlay  upon 
the  railways  of  the  United  Kingdom  rose  from  5  88 J  to 
801^  millions  sterling.  In  the  same  interval,  the  mileage 
of  open  railway  increased  from  16,081  to  18,681  miles. 
The  2783  miles  of  railway  constructed  in  the  interval 
thus  represented,  as  measured  by  the  concurrent  increase 
of  capital  expenditure,  an  average  of  about  £yyjQO0  per 
mile,  whereas  the  average  capital  expenditure  per  mile 
open  throughout  the  country  was  at  the  earlier  date 
^36,5  74i  and  at  the  later  date  ;^42,486  per  mile. 

It  is  not  without  interest  to  ascertain  how  this*  great 
increase  of  expenditure,  averaging  ;^S9I2  per  mile  open 
throughout  the  United  Kingdom,  has  been  distributed 
within  the  three  kingdoms.  Its  apportionment  is  shown 
in  the  following  return : — 


Average  Capital  Expenditure 

per  Mile  iu 

1873.                     x884* 

England 

.     ;f42,S33           ;f49,8oo 

Scotland 

25,8cx)              33,520 

Ireland  . 

13,723               14,160 

from  which  it  would  seem  that  the  increase  per  mile 
amounted  to  £7267  in  the  case  of  England,  £7720  in  the 
case  of  Scotland,  and  only  ;^437  in  the  case  of  Ireland. 

Taking  the  average  of  the  kingdom  as  a  whole,  the 
increase  has  been  a  fairly  steady  one,  and  has  not  been  a 
thing  of  leaps  and  bounds  in  one  year,  to  be  followed  by 
stationariness  the  next  It  might  reasonably  be  expected 
that  the  principal  leap  would  have  occurred  in  or  about 
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the  year  1873,  when  the  cost  of  both  labour  and  materials 
took  a  very  remarkable  upward  movement.  But  the  in- 
erease  in  1873  over  1872  was  not  more  than  ;fi^S90  per 
mile  open,  and  in  1874  it  was  only  ;^S04  per  mile  over 
1873.  Neither  increase  was  equal  to  that  which  occurred 
in  some  subsequent  years,  when  the  same  disturbing 
elements  were  not  at  work  to  anything  like  an  equal 
extent,  if  at  all.  Thus,  for  example,  the  average  of  1882 
was  ;^586  above  that  of  1881,  although  in  1882  there 
was  a  generally  low  range  of  prices  and  labour  costs. 
The  fact  is,  that  it  is  difficult  to  account  satisfactorily  for 
the  increase  of  capital  cost,  except,  as  we  shall  hereafter 
see,  in  so  far  as  it  has  been  entailed  by  increased  provision 
for  the  safety  of  passengers  and  the  accommodation  of 
traffic. 

The  enormous  increase  of  capital  expenditure  relatively 
to  mileage  that  has  happened  since  1872  is  all  the  more 
difficult  to  explain  when  we  find  that  for  some  years 
before  the  movement  was  in  rather  a  contrary  direction. 
Thus  we  find  that  in  1856  the  average  capital  expendi- 
ture was  returned  at  ;£^35,3i5  per  mile.  In  i860  this 
had  fallen  to  £33,368  per  mile,  and  in  1863  it  was  as  low 
as  ;^32,8o4,  or  ;i^9682  less  than  the  average  of  1884.  It 
is  obvious  that  if  the  average  of  1863  had  never  been 
exceeded,  the  present  capital  outlay  on.  the  railways  of 
the  United  Kingdom  would  have  been  standing  at  about 
185  millions  less  than  it  actually  is,  and  that  the  pos- 
session of  this  difference  would  have  enabled  the  rail- 
ways of  the  country  to  work  at  a  much  lower  range  of 
rates  and  fares  than  they  are  now  accustomed  to  charge. 
In  point  of  fact,  this  difference  would  have  represented 
an  annual  increase  of  over  i  per  cent,  to  the  average 
dividends  earned  by  British  railways. 

Into  the  causes  of  the  very  serious  increase  of  capital 
expenditure,  to  which  allusion  has  been  made,  we  shall 
not  attempt  to  enter.  They  are  declared  by  railway 
apologists  to  have  been  mainly  the  creation  of  facilities 
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for  meeting  an  extraordinary  increase  of  traffic,  and  to 
some  extent  this  plea  is  undoubtedly  a  good  one.  But  it 
should  not  be  forgotten  that  in  most  other  leading  coun- 
tries there  has  been  an  almost  corresponding  increase  of 
traffic  without  a  corresponding  increase  of  capital  cost. 
In  the  United  States,  for  example,  the  increase  of  capital 
expenditure  per  mile  of  railway  open,  as  between  1872 
and  1 883,  was  only  ;£^2092,  although  the  increase  of  traffic 
in  that  country  was  infinitely  greater  in  the  interval  than 
in  the  United  Kingdom.  In  Germany,  as  between  1870 
and  1883,  the  average  capital  expenditure  per  mile  rose 
from  £iy,yyi  to  ;^2 1,236,  being  an  increase  of  £346$  per 
mile ;  and  in  France,  during  a  rather  shorter  interval,  the 
capital  cost  has  actually  decreased  by  ;^36i3  per  mile. 
Italy  has  followed  the  same  excellent  course  as  France, 
having  diminished  the  average  capital  cost  from  £  i^>944 
in  1872  to  ^19,434  in  1883  per  mile  open. 

The  truth  of  the  matter  appears  to  be,  that  the  British 
railway  companies  have  launched  out  more  or  less  largely 
into  expenditure  that  scarcely  comes  within  their  legiti- 
mate business  of  common  carriers.  They  have  become 
steamboat  owners,  refreshment-room  and  hotel  proprietors, 
manufacturers  of  permanent  way  materials  and  other  com- 
modities, dock  and  harbour  builders,  and  have  added 
numerous  other  functions  of  minor  importance  to  that 
which  was  their  original,  and  is  still  believed  by  many 
to  be  their  only  true  and  proper  one.  Whether  the  results 
have  fully  justified  these  new  departures  is  a  moot  point, 
upon  which  the  best  authorities  fail  to  agree. 

It  must,  however,  be  recollected  that  in  the  case  of  the 
United  Kingdom  there  have  been  no  special  terms  or  ad- 
vantages accorded  to  railway  companies,  as  there  have  been 
in  some  other  countries.  They  have  all  along  had  to  fight, 
like  Hal  o'  the  Wynd,  for  their  "  ain  han',"  and  they  have 
been  beset  by  exorbitant  claims  and  the  levying  of  black 
mail  on  every  side.  In  the  United  States,  on  the  contrary, 
as  we  have    elsewhere  explained,  the  Government  has 
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conceded  special  privileges,  such  as  land-grants,  that  have 
largely  reduced  the  cost  of  construction. 

Some  of  the  Canadian  lines,  again,  have  received  from 
the  Dominion  Grovemment  remarkable  concessions  in  land 
and  money.  The  Canadian  Pacific  received  a  grant  of  25 
million  dollars  in  money  as  a  loan,  and  25  million  acres  of 
lands  fit  for  settlement,  as  well  as  the  right  of  way,  station 
grounds,  dock  privileges,  and  water  frontage,  in  so  far  as 
these  are  vested  in  the  Government.  Besides  this,  the 
Government  undertook  to  construct  and  transfer  to  the 
Company,  free  of  cost,  714  miles  of  railway,  the  value  of 
which  is  estimated  at  30  millions  of  dollars.  The  Com- 
pany is  further  privileged  to  import  steel  rails  and  other 
materials  used  in  construction  free  of  duty,  and  to  build 
branch  lines,  with  right  of  way  and  other  privileges.  But 
this  is  not  alL  The  stations,  buildings,  equipment,  and 
capital  stock  of  the  Company  are  to  be  free  from  taxation 
for  all  time,  and  lands  granted  by  it  within  the  Korth- 
West  Territories  are  also  to  be  free  from  taxation  for 
twenty  years,  unless  sold  in  the  meantime ;  while,  finally, 
the  Company  is  protected  from  the  construction  of  com- 
peting lines  for  twenty  years  from  the  date  of  its  charter. 
Upon  the  capital  stock  of  the  Company,  which  is  100 
million  dollars,  the  Dominion  Government  has  guaranteed 
a  minimum  dividend  of  3  per  cent  per  annum  for  ten 
years.  In  1884  the  Company  received  from  the  Govern- 
ment a  further  loan  of  22^  millions  of  dollars. 

In  some  of  the  chapters  that  follow,  and  especially  in 
Chapter  xxii.,  there  will  be  found  additional  data  bearing 
on  the  cost  of  railway  construction  in  the  colonies  of 
Great  Britain. 
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CHAPTER  IV. 

RAILWAYS  AS  INVESTMENTS. 

The  subject  of  this  chapter  is  one  of  such  very  wide  scope 
that  we  can  only  hope  to  deal  with  it  here  in  the  most 
superficial,  if  not  perfunctory  manner.  To  adequately 
present  the  infinitely  diversified  aspects  of  railway  pro- 
perty as  investments  would  exhaust  a  great  deal  more 
scope  than  has  been  proposed  for  the  present  work  as  a 
whole.  Many  of  these  aspects,  moreover,  are  touched 
upon  more  or  less  fully  in  other  sections  of  this  book. 
There  cannot,  indeed,  be  any  important  phase  of  railway 
economics  that  does  not  in  some  manner,  direct  or  reflex^ 
bear  upon  the  character  and  tendencies  of  that  description 
of  property  from  an  investor's  point  of  view. 

Since  it  is  no  part  of  our  purpose  to  deal  with  the 
special  circumstances,  as  regards  administration  of  par- 
ticular railways,  so  it  will  be  no  part  of  our  aim,  in 
this  chapter,  to  refer  to  particular  lines  in  reference  to 
their  financial  position  and  prospects.  We  seek  to  cover 
a  wider  area,  and  to  occupy  a  larger,  and  not,  we  trust, 
a  less  useful  field,  in  attempting  to  analyse  and  diagnose 
the  more  salient  features  of  railway  property,  as  such, 
from  a  national,  or  even  international,  rather  than  a  merely 
local  aspect. 

One  of  the  first  things  that  strikes  the  inquirer  into  this 
subject  is  the  remarkable  uniformity  of  the  average  range 
of  dividends  paid  in  all  countries  in  which  railway  pro- 
perty is  not  subsidised.      Another  remarkable  feature  of 
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this  description  of  investment  is,  that  it  does  not  appear 
to  yield  more  than  a  certain  average  range  of  dividends, 
no  matter  how  much  the  property  may  have  improved, 
nor  how  great  the  economies  that  may  have  been  intro- 
duced in  its  working. 

The  reasons  for  these  phenomena  are  not  far  to  seek. 
Until  and  unless  railway  property  yields  a  certain  amount 
of  profit,  which  may  be  above  or  below  the  average  of  the 
safest  investments  otherwise  available,  but  does  not  usually 
greatly  differ  therefrom,  there  is  no  inducement  to  con- 
struct further  lines  that  are  designed  to  be  self-supporting. 
Another  equally  manifest  characteristic  is,  that  if  the  range 
of  dividends  yielded  by  railways  should  exceed  a  certain 
average — which  may  be  described  as  the  normal  or  usual 
one— the  effect  is  to  draw  into  such  investments  a  larger 
amount  of  capital  than  can  be  remunerated  on  the  same 
scale,  and  hence  there  is  a  fall  of  dividends  until  the 
normal  average  has  again  been  restored  by  abstention 
from  further  developments. 

So  far  as  the  United  Kingdom  is  concerned,  there  have 
only  been  three  years  since  1854  when  the  average  rate 
of  dividend  yielded  on  the  capital  invested  in  British 
railways,  as  a  whole,  fell  below  4  per  cent.  Those  years 
were  1862,  when  the  average  was  3.86  per  cent;  1863, 
when  it  was  3.99  per  cent;  and  1867,  when  it  was  3.91 
percent. 

It  is  not  less  remarkable  that  over  the  same  period 
there  have  only  been  three  years  when  the  average  rate 
of  dividend  was  above  4^  per  cent  Those  years  were 
1 87 1,  when  it  was  4.66  per  cent ;  1872,  when  it  was  4.74 
per  cent;  and  1873,  when  it  was  4.59  per  cent. 

But  although  the  average  rate  of  dividend  earned  by 
British  railways  over  this  period  has  exhibited  this  some- 
what striking  uniformity,  the  component  parts  of  that 
average  have  shown  the  most  singular  variations.  There 
have,  besides,  been  considerable  differences  as  between  the 
three  kingdoms. 


so 
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The  average  rate  of  dividend  earned  on   all  railway 
capital  in  1884  was  as  under: — 

For  England  and  Wftles        .  .    4.27  per  cent. 

„    Scotland 3.6        „ 

„     Ireland 3-5        »» 

from  which  it  appears  that  the  average  of  England  and 
Wales  is  considerably  higher  than  that  of  either  of  the 
sister  countries.  The  average  for  all  three  countries 
would,  however,  be  considerably  higher  than  it  is  if  the 
dividend-paying  lines  only  were  to  be  considered.  There 
is,  unfortunately,  a  very  large  proportion  of  the  capital 
invested,  embracing  not  only  ordinary  but  preferential, 
^d  to  a  less  extent  guaranteed  capital  as  well,  upon 
which  no  dividend  has  been  paid  for  years ;  and  there  is 
another  large  proportion  upon  which  the  dividends  paid 
are  under  2  per  cent.  For  each  of  the  three  kingdoms 
these  proportions  were,  in  1884,  as  under: — 


• 

CountrieB. 

Ordinary  Oapital  Receiving 

Preferential  Capital 
Beoeiving 

No  Dividend. 

Not  Exceeding 
a  per  Cent. 

No  Dividend. 

NotBzMed- 

'"Sir 

England  and  Wales 
Scotland . 
Ireland   . 

Totals   . 

;f 34,446,000 
4,908,673 
2,831,202 

;fi3,2s8,098 

3,514,267 

867,900 

£  9,733.635 

134,780 
651,109 

;f458,ooo 

81,670 

129,159 

;f 42,  185,87s 

;fi7,640,265 

;f  10,519.524 

;f 668,829 

Of  the  total  railway  capital  of  the  United  Kingdom, 
amounting  to  801  millions  sterling  at  the  end  of  1884,  it 
thus  appears  that  5.1  per  cent,  of  ordinary  capital  received 
no  dividend  whatever  in  that  year,  while  2.2  per  cent, 
received  not  more  than  2  per  cent.  If,  however,  we  take 
the  total  ordinary  capital,  as  such,  it  appears  that  14.4  per 
cent,  of  it  received  no  dividends  in  1884,  and  6  per  cent 
received  less  than  2  per  cent 
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On  the  other  hand,  however,  it  must  not  be  overlooked 
that  65^  millions  of  ordinary  capital,  or  8  per  cent,  of 
the  whole,  received  between  5  and  6  per  cent,  60  millions 
between  6  and  7  per  cent,  and  6J  millions  over  7  per 
cent  More  than  44  per  cent  of  the  total  ordinary  capital 
was  thus  in  receipt  of  upwards  of  5  per  cent 

The  following  tabular  statement  shows  the  proportions 
of  the  ordinary  capital  of  the  railways  of  the  United 
Kingdom  upon  which  no  dividends  have  been  paid  since 
1870  (;f  I  =  icxx>): — 


Amount  of 

• 

Percentage  of 

Tman, 

Total  Ordinary 

Ordinary  Capital 
upon  which  no 
Dividenda  were 

Ordinary  Capital 
on  which  no 

CapitaL 

Dividend  was 

Paid. 

Paid. 

1870 

;t229,282 

;t3I,266 

14 

1871 

230,234 

30,098 

13 

1872 

239,039 

29,791 

12.4 

1873       . 

244,449 

34,1" 

14 

1874       . 

248,528 

41,121 

16.6 

1875       ■ 

254,600 

•  ■  • 

•  •  • 

1876 

262,008 

35.675 

136 

1877 

265,041 

38,291 

14.4 

1878 

265,675 

35,281 

133 

1879 

266,914 

41,546 

155 

1880 

270,496 

37,973 

14.0 

1881 

275.935 

36,514 

13-2 

1882 

283,574 

39,160 

13.5 

1883 

293.437 
29^983 

41,140 

14.0 

1884       . 

42,186 

14. 1 

It  appears  that  the  percentage  proportion  of  the  total 
ordinary  capital  that  received  no  dividend  over  the  whole 
of  this  period  was  pretty  uniform.  In  other  words,  if 
the  relative  position  of  the  ordinary  shareholder  over  this 
period  has  not  been  improving,  it  has  not  been  made 
materially  worse. 

Tins,  however,  is  hardly  a  satisfactory  state  of  affairs. 
The  law  of  railway  development  is  generally,  and  should 
always  be,  the  law  of  progress.  Especially  ought  this  to 
be  the  case  in  regard  to  a  system  which  has  witnessed* 
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such  a  wonderful  expansion  of  traffic  as  the  railway 
system  of  Great  Britain  has  done  during  recent  years.^ 

It  is  not,  therefore,  altogether  surprising  to  find  that 
the  growth  of  ordinary  has  not  kept  pace  with  that  of 
other  descriptions  of  capital  during  the  period  under  con- 
sideration, as  the  following  figures  show  (;^i  =  looo)  : — 


Description  of  Capital. 

Total  Amount  Paid  up  in 

Amount  of 
Increase. 

Percentage 

of  Increase 

in  1884. 

xSja 

1884. 

Ordinary       • 
OnaraBteed  . 
Preferential  . 
Debenture  Stock  . 

;^229,282 

36,188 

122,503 

51,220 

;^298,983 

95.603 
205,809 
186,274 

;f 69,701 

59,415 
83.306 

135.054 

30 
16S 

68 
263 

The  conclusion  that  these  figures  naturally  suggest  is, 
that  the  position  of  the  ordinary  shareholder  is  not  being 
improved  in  relation  to  other  descriptions  of  investors  in 
railway  securities,  and  that  the  public  are  disposed  to  fight 
increasingly  shy  of  ordinary  stock.  This  is  sufficiently 
proved  by  the  fact  that  ordinary  capital  only  represented 
37  per  cent,  of  the  total  investments  in  British  railways  in 
1884,  as  compared  with  44  per  cent  of  the  whole  in  187a 

It  is,  however,  important  to  remember  that  the  principal 
railways  in  the  United  Kingdom  are,  as  a  rule,  remarkably 
good  and  safe  investments.  The  Midland,  the  London  and 
North- Western,  the  Great  Northern,  the  Great  Western, 
and  the  North-Eastem  Kailways  represent  unitedly  338 
millions  of  capital,  or  about  42  per  cent,  of  the  total  of  the 
United  Kingdom,  and  50  per  cent  of  the  total  railway 
capital  of  England  and  Wales.  The  average  dividends 
paid  by  these  five  companies  in  1884  was  over  6  per  cent 
on  their  ordinary  capital 

^  The  gross  receipts  from  British  ndlways  increased  from  45  millions  in 
1870  to  7oi  miUioBs  in  1884. 
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Each  of  these  main  lines  is,  however,  largely  made  up 
of  a  congeries  of  smaller  railways,  some  of  which  yield 
▼ery  excellent  dividends,  while  others  return  none  at  alL 
Thus,  for  example,  the  Great  Western  system  is  made  up  of 
thirty-nine  different  lines,  of  which  twenty  paid  no  divi- 
dend whatever  in  1884,  while  the  others  paid  dividends 
ranging  between  ^  and  8  per  cent  It  is,  therefore,  of 
importance  to  investors  to  endeavour  to  discover  what 
is  the  exact  dividend-pa3ring  character  and  prospects  of 
each  of  the  many  different  stocks  of  which  our  principal 
systems  are  composed. 

It  is,  again,  a  fact,  and  a  striking  commentary  on  the 
variable  and  unreliable  character  of  railway  investments, 
that  in  the  year  1884,  of  258  railways  in  England  and 
Wales,  including  those  leased  to  or  worked  by  the  great 
companies,  137,  or  more  than  one-half  of  the  whole, 
paid  no  dividends  whatever.  Of  thirty-eight  railways  in 
Scotland,  in  the  same  year,  eighteen  paid  no  dividends, 
and  only  six  paid  5  per  cent,  and  upwards.  Ireland 
was  in  a  worse  case  still,  having  thirty-four  lines  out 
of  fifty-one  that  paid  no  dividends  on  the  ordinary 
capital 

The  foregoing  facts  may  be  thus  summarised,  with  a 
view^to  showing  the  statistical  position  of  the  railways 
throughout  the  nation  as  a  whole : — 


Coantriefc 

Number  of  Railway  Com. 
paniea  th*i  Paid 

Totala. 

niTidenda. 

NoDiTidonds. 

Eng^d  and  Wales  . 

Sootlaod 

Irdaod 

Totals     . 

121 
20 

17 

137 
18 

34 

258 
38 
5» 

158 

189 

347 
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The  fact  that  189,  or  54  per  cent.,  of  all  the  railways  in 
the  United  Kingdom  paid  no  dividends  to  ordinary  share- 
holders in  1884  can  hardly  be  regarded  as  a  good  augury 
for  that  class  of  stock.  It  is,  of  course,  obvious  that  these 
non-dividend-paying  lines  must  generally  have  been  of 
minor  importance,  in  regard  both  to  their  extent  and  the 
capital  invested,  or  the  proportion  of  the  total  ordinary 
capital  that  received  no  dividend  would  have  been  much 
greater  than  we  have  found  it  to  be. 

In  the  United  States  there  is  quite  as  great  a  disparity 
between  the  profits  of  different  companies  and  the  aver- 
age rate  of  dividends  earned  on  railway  investments  in 
different  States  as  in  the  United  Kingdom.  It  is  worth 
while  examining  the  special  circumstances  of  the  United 
States  in  two  of  their  more  prominent  aspects — the  first, 
that  of  the  average  rates  of  dividend  earned  over  the 
whole ;  and  the  next,  that  of  the  averages  of  particular 
States.  Both  points  of  view  are  of  singular  interest  to 
English  investors  generally,  as  well  as  to  the  railway 
world,  and  those  whose  interests  are  controlled  thereby. 

The  first  question  that  naturally  occurs,  in  considering 
the  subject  of  American  railways  as  investments,  is  that 
of  how  far  the  traffic  carried  on  the  railways  as  a  whole 
admits  of  further  expansion;  and  the  next,  that  of  how 
far  the  remunerative  character  of  the  railways,  as  such, 
is  likely  to  be  affected  by  the  wars  of  rates  that  have 
every  now  and  again  prevailed,  with  the  result  of  forcing 
down  profits  to  an  extremely  narrow  margin.  An  answer 
to  these  two  inquiries  will  be  found  in  the  following 
statement  ^ :  — 

^  The  figures  in  this  statement  are  taken  from  the  "  Statistical  Abstract 
of  the  Principal  and  other  Foreign  Countries,"  issued  by  the  English 
Board  of  Trade. 
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SiaUmeni  ihowing  the  Coil  of  Construction  of  the  Railvfays  in  the  United 
States,  with  Gross  and  Net  Receipts  for  each  Tear  from  187 1  to  1884. 


Coet  of  Con- 

Groos 

Working 

Net 

Divi- 

Tesn. 

stmction 

Reoeipto 

Expenses 

Receipts 

rtAr 

(j^z-zooo). 

OCz=xooo). 

GCx  =  ioooX 

O^z  — 1000). 

per 
Cent. 

1871      . 

;f55S,2o8 

;f84,i67 

;^68,750 

;fi5,4i7 

2.8 

1872      . 

658,333 

96,875 

69,796 

27,079 

4.0 

1873      . 

788,541 

109,791 

7M58 

38,333 

4.8 

1874      . 

879.583 

101,875 

68,958 

32,917 

3.6 

1875      . 

920,000 

104,791 

66,041 

38,750 

4.2 

1876      . 

931,100 

103,541 

64,791 

38,750 

af4.0 

1877 

951,675 

9»,54i 

62,916 

35,625 

"3-7 

1878      . 

956,250 

102,079 

63,125 
58,304 

38,954 

4.0 

1879      . 

1,015,004 

109,504 

51,200 

50 

1880      . 

1,125,425 

127,861 

74,822 

53,039 

4.8 

1881 

•                  • 

1,308,034 

140,204 

82,784 

57,220 

4.3 

1882 

• 

1,461,823 

154,042 

90,963 

63,090 

4.4 

1883 

»                  • 

1,557,889 

164,750 

97,988 

67,382 

4-4 

1884      . 

1,599,248 

160,559 

72,866 

87.693 

5-4 

The  remarkable  feature  of  this  statement  is,  that  it 
proves  the  existence  of  an  elasticity  and  capacity  for 
improYement  in  all  directions,  on  the  part  of  American 
railways,  that  are  probably  unique.  Since  1871  the  work- 
ing expenses  of  the  system  as  a  whole  have  only  increased 
from  ;f  68,750,cx»  sterling  to  £j2,2>66jooo  sterling,  being 
an  increase  of  only  ;g"4, 116,000,  or  5.9  per  cent,  while  the 
net  receipts  have  increased  by  ;^ 72,276,000,  or  about  468 
per  cent.!  Concurrently  with  this  movement,  the  gross 
receipts  have  increased  from  84  to  160^  millions,  being 
an  advance  of  about  y6  millions,  or  90  per  cent.  These 
figures,  and  the  enormous  increase  of  capital  expenditure 
in  the  same  interval — from  55  Si  to  1 599^  millions— ex- 
plain the  remarkable  fact  that  while  the  gross  earning 
power  of  capital  has  fallen  from  15  to  10  per  cent,  the 
net  earning  power  of  the  same  capital  has  advanced  from 
2.8  to  5.4  per  cent,  concurrently  with  a  general  reduction 
of  freight  rates  that  is  computed  at  a  total  of  not  less  than 
100  millions  sterling  a  year,  or  twelve  millions  more  than 
the  total  net  receipts  for  1884.    In  the  United  Elingdom, 


56  RAILWAY  PROBLEMS. 

the  course  of  railway  finance  has  been  very  diflFerent,  the 
total  traffic  receipts  having  increased  from  51^  to  71 
millions,  the  net  receipts  from  25!  to  3  if  millions,  and  the 
•working  expenditure  from  25I  to  about  36  millions  ster- 
ling. In  other  words,  to  earn  an  additional  72^  millions 
of  net  receipts,  the  working  expenses  of  the  American 
lines  have  been  increased  by  a  little  over  4  millions 
sterling ;  but  in  the  United  Kingdom  there  has  been  an 
increase  of  over  10  millions  in  working  expenditure  to 
earn  about  6  millions  more  of  net  receipts. 

But  this  is  not  the  only  remarkable  feature  of  the  com* 
parison,  or,  to  speak  more  correctly,  of  the  contrast.  The 
railways  of  the  United  States  have  effected  this  increase  of 
468  per  cent,  in  their  net  receipts  concurrently  with  an 
enormous  reduction  in  rates  and  fares,  whereas  in  the 
United  Kingdom  any  reductions  that  have  occurred  in 
these  directions  during  the  same  interval  have  been  im- 
material. This  is  substantially  proved  by  the  fact  that 
in  the  United  Kingdom  the  average  rate  per  ton  carried 
and  the  average  fare  per  passenger,  have  scarcely  varied 
as  between  the  one  period  and  the  other. 

The  average  rate  of  dividend  earned  on  railway  capital  is 
not  only  higher  in  the  United  States,  but  the  proportions  of 
the  whole  ordinary  capital  that  take  an  exceptionally  high 
range  appear  to  be  greater  as  well  Thus,  it  seems  that 
in  the  year  1880,  3.35  per  cent  of  the  whole  railway 
capital  of  the  United  States  earned  between  9  and  10 
per  cent.,  as  compared  with  only  0.31  per  cent,  in  the 
United  Kingdom ;  6.28  per  cent  of  the  whole  American 
railway  capital  earned  between  10  and  11  per  cent, 
against  only  0.38  in  the  United  Kingdom;  7.97  per  cent 
earned  between  11  and  12  per  cent  against  nil  in  the 
United  Kingdom;  and  6.01  per  cent  earned  between 
12  and  13  per  cent  in  the  United  States,  against  0.01 
per  cent  in  the  United  Kingdom.  On  the  other  hand^ 
however,  10.23  per  cent,  of  the  whole  only  received  from 
I  to  2  per  cent  in  the  United  States,  and  9.19  from  2  to  3 
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per  cent.,  against  6.64  per  cent,  and  1.92  per  cent  respec- 
tively in  the  United  Kingdom.  The  following  table,  which 
has  been  compiled  from  the  Census  Reports  of  the  United 
States  for  1880,  and  the  Board  of  Trade  returns  for  the 
United  Eangdom,  shows  the  amounts  of  dividend  paid  on 
the  total  railway  capital  of  the  United  States  and  on  the 
ordinary  capital  of  the  United  Kingdom,  respectively : — 


Statement  ihowing  Hke  Dividend*  Paid  upon  ike  Capital  Embarhed  in  the 
RaOwafe  of  the  United  Staiee  and  the  United  Kingdom,  reepectivdy,  in 
the  Toir  188a 


IHrldoodor 

▲moant  of  Ci^taL 

Peroontago  of  Total  in 

Poreentage  of  Profit 

^   UnitodStofcoo 
($z-zoooX 

United 

BLingdom 

C^i  =  1000). 

United  SUtes. 

United 
Kingdom. 

Under  I    . 

$394*762 

;^39,03o 

18.77 

14-43 

I  to  2    . 

2i5»oiS 

17,979 

10.23 

6.64 

3    »    3     • 

293.364 

5,187 

9.19 

1.92 

3   »    4    • 

64.327 
52,892 

22,487 

3.06 

8.31 

4    n     5     • 

28,387 

2.52 

10.49 

5   „    6    . 

120,131 

62,168 

5.71 

22.98 

6  „    7    . 

137.497 

31,763 

6.54 

11.74 

7   n   8    . 

137.061 

36,057 

6.52 

13.33 

«    n     9     .           . 

156,457 

21,861 

7-44 

8.08 

9   n  10    . 

70,415 

827 

3-35 

0.31 

10  „  II    . 

132,184 

1,036 

6.28 

a38 

II   „  12    . 

167,561 

••• 

7.97 

•  •  • 

w  „  13   • 

126,505 
52.768 

30 

6.01 

0.01 

13  »  14  • 

•  •• 

2.51 

•  •  • 

14  »  IS    • 

336 

1,110 

ao2 

a4i 

IS  „i6   . 

5.969 

'                          r 

0.28 

•  •  • 

16  „  17   . 

2,026 

a  10 

•  •  • 

17  «  18   . 

260 

aoi 

•  •• 

18  „  19   . 

5,086 

•    Nil.    - 

a24 

•  %• 

19    „20     . 

54,030 

^V  mm0 

2.57 

•  •m 

20    „2I     . 

2,614 

ai2 

•  •• 

22    ,,23     . 

280 

aoi 

•  0  • 

23  tnd  upwards 
ToUb 

11,516 

J                            \ 

O.S5 

•  •• 

2,103,068 

270,496 

100.00 

99.03 

The  forgoing  statement  is  very  instructive.     It  proves 
munistakably  that  American  railways  are,  in  the  main, 
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both  very  much  better  and  very  much  worse,  regarded  as 
investments,  than  those  of  England.  There  never,  pro- 
bably, has  been  a  year  in  the  history  of  English  railways 
when  18.77  of  all  the  capital  expended  in  their  construc- 
tion paid  under  i  per  cent,  dividend,  and  yet  this  was  the 
condition  of  things  in  the  United  States  in  a  year  when 
business  was  so  generally  prosperous  as  that  of  1880.  It 
will  be  observed,  again,  that  38  per  cent,  of  all  the  capital 
invested  in  American  lines  paid  less  than  3  per  cent.,  while 
only  23  per  cent  of  the  capital  invested  in  English  lines 
was  in  that  condition.  On  the  other  hand,  however,  over 
26  per  cent,  of  all  the  United  States  railway  capital  paid 
over  10  per  cent.,  as  compared  with  less  than  i  per  cent, 
of  the  total  railway  capital  of  the  United  KingdouL 
These  facts  would  seem  to  prove  that  American  railways 
are  a  much  greater  lottery  than  English,  and  that  they 
require  to  be  much  more  closely  looked  into.  It  is,  of 
course,  necessary  to  remember  that  a  considerable  section 
of  the  American  railway  system,  including  the  two 
Pacific  lines,  was  largely  built  at  the  cost  of  the  State, 
with  a  view  to  opening  up  the  country,  whereas  the 
State  has  done  nothing  whatever  on  behalf  of  English 
lines,  which  have  all  been  constructed  as  private  enter- 
prises. 

In  the  United  States,  as  in  most  foreign  countries,  the 
funded  debt  of  the  railways  bears  a  considerably  higher 
rate  of  interest  than  in  the  United  Kingdom.  On  the 
fifteen  leading  American  lines,  having  a  net  income  equal 
to  the  payment  of  9.2  per  cent  average  dividends  upon 
their  stock  in  1880,  and  actually  declaring  average  divi- 
dends of  5.0  per  cent,  for  that  year,  the  average  rate  of 
interest  paid  on  a  funded  debt  of  655^  millions  of  dollars 
was  5.6  per  cent.  But  the  average  was  made  up  of  rates 
varying  &om  a  minimum  of  3.1  per  cent,  in  the  case  of 
the  Union  Pacific  to  a  maximum  of  8.2  per  cent  in  the 
case  of  the  Wabash,  St  Louis,  and  Pacific  Line.  In 
England  the  rate  of  dividend  payable  on  loans  and  deben- 
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tores  varies  from  3^  to  4I  per  cent.,  the  average  for  each 
description  of  capital  in  1884  being — 

Ordinazy  capital 4.34  per  cent 

Guaranteed  capital  •4.42        „ 

Preference  capital 4.16        „ 

lioans 4.20        „ 

DebentureB 4.22        „ 

The  best-paying  lines  in  the  United  States  are  those  of 
the  New  England  and  Middle  States.  In  1884  the  per- 
centage of  net  income  on  the  total  cost  of  the  railways 
and  their  equipment  was — 

For  Massachuaetts    •        -.        .  .5  per  cent. 

„    Rhode  Island 89* 

„    Connecticut 5       >* 

„    New  Jersey 5       >» 

„    Pennsylvania 10       ,, 

„    Maryland 6       „ 

On  the  other  hand,  however,  there  have  been  very  low 
average  rates  of  dividend  earned  in  most  of  the  Western, 
South- Western,  and  Pacific  States,  including — 

For  Ohio 3  per  cent 

„    Minnesota 3        »• 

Iowa 2 


„    ArkansaH i       $t 

„    Wyoming I        ,. 

„    California 3 


»> 


On  the  Continent  of  Europe  the  average  rate  of  dividend 
does  not  greatly  vary  from  that  earned  by  railway  capital 
in  England.  There  is,  however,  a  distinction  to  be  made 
between  State  and  private  or  companies'  lines.  In  regard 
to  the  former,  they  are  often  constructed  without  any 
immediate  expectation  of  their  being  a  source  of  profit, 
whereas  private  companies  generally  make  this  the  ne 
plus  ultra  of  their  plans  and  operations.  The  effect  of 
this  condition  of  things  may  be  traced  in  the  following 
figures: — 
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Dividendt  Earned  on  State  and  Private  Companies  Lines  in  European 

Countries, 


Oountries. 


Austria 
France 
Norway 
Russia 


Average  Rate  of  DiTidend 
Barned  in  1883  on 


State  Lin^ 


Percent 
2.49 

<X37 
X.40 

0.24 


Private  Lines. 


Percent. 
446 

S.14 

6.71 

4.89 


In  addition  to  the  State  lines  and  the  private  lines,  as 
such,  there  are,  in  some  Continental  countries,  private  lines 
worked  by  the  State,  and  State  lines,  worked  by  private 
companies.  The  following  detailed  statement  shows  the 
average  rates  of  dividend  earned  on  all  four  classes,  and 
on  the  system  of  each  country,  as  a  whole,  in  1882 : — 

Statement  showing  the  Percentage  of  Net  Receipts  on  Total  Capital  Expen- 
diture of  European  Railways  in  i382,  distinguishing  State  from  Private 
or  Companies*  Lines, 


Private 

state  Lines 

Average 
ofaU 

Countries. 

State 
Lines. 

Lines 
Worked 

Private 
Lines. 

Worked  by 
Private 

w 

by  State. 

Companies. 

Lines. 

Garmanj 

4.63 

545 

4.56 

•  •  • 

4.68 

Austria  •        •         .         • 

2.49 

2.56 

4.46 

0.63 

3.98 

Belgium 

5.62 

•  •  • 

5.00 

•  •  • 

4.03 

Denmark 

iSS 

•  •• 

... 

2.71 

2.18 

France — 

lines  of  general  interest 

<^37 

5.14 

ai2 

4.77 

Lines  of  local  interest . 

•  •  • 

•  •• 

a89 

•  •• 

•  •• 

Italy      .... 

3-70 

•  •  • 

2.17 

•  •  • 

•  •  • 

Norway . 

1.40 

•  •  • 

6.71 

■  •  • 

1.90 

Holland 

■  •  • 

•  •  • 

5-40 

3.00 

4.09 

Roumania 

2.61 

•  •• 

0.52 

•  •• 

2.06 

Russia   . 

a24 

•  •  • 

4.89 

•  •  • 

4.75 

Finland. 

4-54 

•  •• 

... 

•  •  • 

4.54 

Switzerland 

I        *        • 

•  •  • 

•  •  • 

367 

•  •  • 

3.67 
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It  would  be  a  mistake  to  base  on  these  figures  any 
judgment  as  to  the  differences  that  distinguish  private 
from  State  lines  in  reference  to  their  management  It 
happens,  no  doubt,  in  a  few  cases,  as  in  those  of  Germany 
and  Belgium,  that  the  State  lines  yield  a  higher  rate  of 
dividend  than  the  others.  That,  however,  may  be  merely 
.  due  to  the  accident  of  their  traversing  districts  in  which 
there  is  a  greater  amount  of  traffic,  or  in  which  the  con- 
ditions favourable  to  good  dividend-earning  capacity  are 
otherwise  more  at  command. 

Taking  the  Continent  as  a  whole,  it  will  be  seen  that 
the  only  countries  in  which  the  railways  earn  a  higher 
average  rate  of  dividend  than  our  own  are — 

Geimany,  vith  an  average  of  ...        .  4.68  per  cent. 

France,^  „  „  ....  4.77       „ 

Biusia,  „  „  .         '        .        .  4.75       „ 

Finland,  „  „  ....  4.54       „ 

It  is  necessary  to  remember  that  Continental  railways 
have  not  generidly  the  same  volume  of  traffic  at  command 
as  English  lines,  that  their  gross  and  net  receipts  are 
usually  much  under  those  of  English  railways  per  mile  of 
line  open,  and  that  their  working  expenditure  generally 
takes  a  lower  range.  With  the  same  extent  of  traffic. 
Continental  railways  would  yield  much  higher  rates  of 
dividend  than  English  railways,  both  because  their  capital 
cost  is  much  less,  and  because  their  working  expenses  are 
lower.  These  points  will  be  found  more  fuUy  explained 
in  other  chapters. 

In  the  next  table  the  comparative  results  of  working 
the  State  and  private  lines  in  several  leading  European 
countries  are  recorded  for  the  year  1883,  being  a  year 
later  than  that  to  which  the  figures  already  quoted 
relate : — 

^  lliia  figure  applies  to  the  lines  of  general  interest  only,  but  it  embraces 
all  the  important  railways  in  the  kingdom. 
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SkUemerU  Showing  the  Financial  RestdU  of  Working  Continental 

RaUwayt  in  1883. 


(Tountries, 


Germany — 
State  lines 

Private  lines  worked  ) 
by  the  State    .         ( 
Companies'  lines 

Austria — 
State  lines  . 
State  lines  worked  by  ) 

private  companies    ( 
Private  lines  worked  ) 

by  the  State    .         { 
Companies*  lines 

Bdgiwn — 
State  lines  . 
Companies'      lines —  ) 
Grand  CentL  Beige  ( 

lUdy— 

State  lines  . 
Private  lines 

Holland — 
State  lines  . 
Companies'  lines 


Total  Cost 
Incurrod. 


(z  f r.  Bs  zooo. 

9,656,654 

628,542 

1,512,061 

9x1,178 
87,646 

.    956,664 
6,013,413 

1,217,213 
139.204 


1,757 
i,09S»234 

345.467 
257,181 


Cost  per 
Kiloinetre 

Con- 
Btnicted. 


£r. 

305.901 
282,745 

242,364 

253.952 
180,341 

406,227 
430,698 

397,392 
242,939 


336.282 
258,920 

294,265 
387,321 


Exi>endi> 

ture 

Incurred  in 

Working. 


§ll| 


(z  fr.=zooo.) 

534,198 
46,434 
83,781 

38,162 
3,302 

35,241 
253.761 

73,141 
7,940 


102,553 
33,636 


15,889 
16,183 


55.10 
52.20 
53.60 

62.53 
77.83 

61.70 
51.14 

59.98 

53-47 


63.89 
8a28 


64.20 
54.  H 


053 
04    (2 


4.49 
6.63 
4.72 

2.50 
1.07 

2.29 
4.03 

4.00 
4.99 


3.29 
a82 


2.5s 
533 


These  returns  clearly  show  that  in  Germany,  Austria, 
and  Holland,  the  railways  constructed  by  the  State  cost,  on 
an  average,  less  than  those  laid  down  by  private  companies, 
and  this  should  ultimately  assist  them  to  earn  better 
dividends.  The  State  lines,  however,  appear  to  show  a 
larger  proportion  of  their  total  gross  receipts  expended  in 
their  working  in  Germany,  Austria,  Belgium,  and  Holland, 
which  is  a  symptom  that  would  generally  lead  to  a  less 
favourable  financial  result. 
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CHAPTER  V. 

LEGAL  STATUS  OP  RAILWAYS  IN  GREAT  BRITAIN. 

These  is  no  subject  of  greater  present  or  prospective  im- 
portance, in  relation  to  the  future  of  industry  and  com- 
merce— not  to  speak  of  the  travelling  public,  as  such,  and 
the  community  in  so  far  as  it  is  concerned  in  what  is,  after 
all,  a  more  favourite  investment  than  any  other,  not  even 
excepting  the  funds — ^than  the  extent  to  which  railway 
companies  have  received  Parliamentary  sanction  to  their 
several  undertakings. 

There  is  no  modem  function  of  the  State  that  has  been 
found  more  onerous  and  irksome  than  that  of  holding  the 
balance  evenly  between  the  railway  companies  and  the 
general  public  The  rights  and  obligations  of  both  have 
often  been  in  fierce  and  protracted  dispute.  It  has  been 
found,  in  a  general  way,  that  the  railways,  as  was  no  doubt 
perfectly  within  their  right,  stuck  most  tenaciously  to  the 
privileges  and  concessions  conferred  upon  them  by  the 
State ;  while  the  public,  in  so  far  as  their  interests  were 
not  identical  with  those  of  the  railways,  have  been  most 
jealous  of  the  monopolies  exercised  by  the  latter,  and  have 
ever  and  anon  called  upon  the  State  to  curtail  and  qualify 
what  appeared  to  be  an  arbitrary  power  to  establish  mono- 
polies almost  as  great  as  their  own — to  exalt  one  district 
at  tiie  expense  of  another,  and  to  show  favour  to  interests 
or  individuals,  that  was  not  regulated  by  any  more  obvious 
impulse  than  that  of  mere  caprice,  and  was,  in  its  results, 
attended  with  a  great  amount  of  detriment  to  conflicting 
and  rival  parties. 
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After  more  than  half  a  century's  experience  of  railways, 
this  question  of  meum  and  tuum  remains  as  hotly  con- 
tested, and  as  far  from  being  settled,  so  far  as  present 
appearances  go,  as  ever.  There  has  been  a  great  deal  of 
vacillation  and  ill-regulated  zeal  over  this  matter.  At 
one  time  it  has  been  deemed  by  the  Government  of  the 
day  to  be  necessary  to  impose  the  strictest  limitations  on 
the  powers  possessed  by  railway  companies.  At  another, 
those  powers  have  been  extended  and  confirmed,  apparently 
without  let  or  hindrance.  Successive  Governments  have 
appointed  Select  Committees  and  Boyal  Commissions  to 
inquire  into  the  working  of  railways,  and  many  elaborate 
reports  have  followed  thereupon ;  but  in  very  few  casea 
has  it  happened  that  effectual  checks  were  imposed  upon 
the  powers  of  the  railway  companies,  as  originally  con- 
ferred, so  that  to-day,  if  we  except  a  number  of  regula- 
tions that  have  been  imposed  with  the  view  of  securing 
the  safety  of  life  and  limb,  the  railways  of  this  country 
are  as  free  from  State  control  as  ever  they  have  been. 

The  reasons  assigned  for  this  condition  of  things  have 
generally  been  the  same,  whether  stated  by  the  Minister 
of  the  day,  from  his  place  in  Parliament,  by  a  Select  Com- 
mittee, after  a  long  investigation  of  the  charters  under 
which  railway  companiea  hold  and  exercise  their  enormous 
powers,  or  by  the  apologists  and  defenders  of  the  railways 
in  the  press. 

It  is  contended  (i)  that  as  an  enormous  capital  has  been 
invested  in  British  nulways  on  the  faith  of  the  privileges 
originally  conceded  by  Parliament,  it  would  be  a  gross  in- 
justice, amounting  almost  to  an  act  of  confiscation,  to  now 
withdraw  the  concessions  which  led  to  that  capital  being 
subscribed;  and  (2)  that  it  is  in  accordance  with  the 
genius  of  English  enterprise,  and  the  proved  experience 
of  the  past,  that  the  State  should  interfere  as  little  as 
possible  with  what  ia  being  adequately  and  efficiently 
performed,  or  capable  of  being  so  performed,  by  the  unaided 
efforts  of  the  public,  as  such. 
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There  is  undoubtedly  strong  force  in  both  of  these 
arguments.  It  is,  of  course,  open  to  the  other  side  to 
argue  that  when  Parliament  granted  the  powers  originally- 
conferred  upon  railway  companies,  it  was  not  anticipated, 
even  by  the  most  prescient  and  sanguine,  that  the  system 
would  ever  attain  to  the  colossal  influence  that  it  wields 
to-day,  and  that  if  the  present  development  could  have 
been  foreseen,  the  regulations  made  by  Parliament  would 
have  been  framed  in  a  manner  that  would  have  protected 
the  public  much  more  eflfectually.  In  proof  of  this,  the 
experience  of  Continental  nations  is  pointed  to,  where  it 
was  perceived,  at  a  very  early  period,  that  the  rights  of  the 
State  over  all  high  roads  must  be  equally  asserted  over 
the  new  ways  of  inter-commimication  which  were  about 
to  be  substituted  for  them. 

But  while  the  principle  that  the  State  should  retain 
control  over  the  highways  of  the  country  is  no  doubt  a 
sound  one,  it  is  proper  to  draw  a  broad  distinction  between 
the  conditions  under  which: railways  were  established  in 
England  and  those  that  obtained  on  the  Continent  of 
Europe. 

The  first  and  most  essential  feature  of  this  distinction  is 
that  the  State  neither  did  at  the  beginning,  nor  subse- 
quently, undertake  the  ownership  and  control  of  railways 
in  England,  as  it  had  previously  done  in  the  case  of  the 
common  turnpike  roads.  The  construction  of  railways 
was  left  entirely  to  private  enterprise,  which  found  the 
whole  of  the  capital  necessary  for  the  purpose,  and  under- 
took every  risk  and  responsibility  attaching  thereto.  The 
State  was  simply  an  onlooker,  and,  for  some  years  at  any 
rate,  a  rather  indififerent  one.  Quite  a  contrary  system 
was  pursued  in  other  countries.  In  some  cases  it  was 
the  policy  of  the  State  to  undertake,  not  only  the  con- 
struction, but  the  maintenance  and  working,  of  the  prin- 
cipal lines.  This  fact  led  to  the  setting  up  of  very  diver- 
gent principles  of  control    In  one  country,  the  State  used 
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the  transport  of  goods  and  passengers  as  a  source  of  revenue. 
In  another,  regarding  the  facility  of  intercommunication 
and  the  development  of  industry  as  advantages  paramount 
to  revenue,  the  State  fixed  the  tariiBf  at  so  low  a  figure  that 
railways  were  not  carried  on  mainly  as  a  source  of  profit 
These  main  principles  may,  and  have  been,  infinitely  varied. 
Examples  might  be  quoted  where  the  State  has  either 
wholly  or  partially  constructed  the  railways,  and  then  let 
them  for  a  term  of  years  to  a  company,  under  a  lease 
which  usually  contains  clauses  reserving  a  right  of  rever- 
sion to  the  State,  and  fixing  the  limits  of  maximum  rates 
and  fares,  the  conditions  on  which  the  State  can  cancel 
the  lease,  and  the  terms  on  which  the  line  is  to  be  sur- 
rendered by  the  company  at  its  termination. 

It  is  manifest,  then,  that  the  circumstances  under  which 
English  railways  have  been  constructed  are  such  as  to  re- 
move them,  as  regards  State  regulation,  from  either  of  the 
two  categories  with  which  they  are  generally  compared — 
that  is  to  say,  from  the  category  of  turnpike  roads  on  the 
one  hand,  and  from  that  of  State-constructed  and  State- 
administered  lines  on  the  other. 

The  Government  does,  nevertheless,  exercise  a  very 
considerable  amount  of  control  over  both  the  construction 
and  the  working  of  English  railroads.  This  control  com- 
mences, db  initiOy  with  the  authorisation  of  the  under- 
taking, for  which,  and  for  any  modification  or  extension 
thereof,  direct  Parliamentary  sanction  is  necessary.  Before 
obtaining  such  sanction,  the  promoters  must  comply  with 
quite  a  legion  of  standing  orders,  and  must  "  show  their 
hand  "  in  every  particular. 

The  Act  under  which  every  railway  in  the  United 
Kingdom  has  been  constructed  specifies  the  maximum 
rates  and  fares  authorised  to  be  charged,  and  the  con- 
ditions under  which  the  line  is  to  be  worked  generally. 
It  is  competent  for  any  one  whose  interests  are  liable  to 
be  adversely  affected  by  the  proposed  new  line  to  enter  an 
appearance  against  it,  so  that  it  seldom  happens  that  the 
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sanction  of  Parliament  is  accorded  to  the  whole  of  the 
railway  projects  put  before  it  in  any  one  session. 

There  can  be  no  question  that  the  system  under  which 
the  railway  system  of  the  United  Kingdom  has  been  built 
up  is  attended  with  many  disadvantages,  if  it  may  also 
claim  to  have  much  to  recommend  it.  It  is  of  great  service 
to  the  public  that  no  railway  company  can  have  any 
alteration  made  in  any  of  the  powers  conferred  upon  it  by 
Parliament,  without  submitting  a  special  Bill,  and  obtaining 
a  special  Act  for  the  purpose,  while  this  necessity  secures 
to  the  public  the  right  of  overhauling  the  authority  of  the 
railway  company,  and  of  opposing  such  provisions  as  are 
not  likely  to  be  to  their  own  advantage.  Such  applications, 
on  the  other  hand,  necessarily  add  to  the  already  enormous 
number  of  Acts  of  Parliament,  under  which  the  powers  of 
the  railway  companies  and  the  rights  of  the  public  are 
now  provided  for,  and  render  it  more  than  ever  difficult 
to  distinguish  between  the  two.  As  the  case  now  stands, 
there  is  no  company  that  has  not  a  more  or  less  consider- 
able number  of  different  Acts,  which  makes  it  very  difficult 
indeed  to  ascertain  the  law  as  bearing  upon  any  particular 
case.  This  difficulty  was  present  to  the  minds  of  the 
members  of  the  Eailway  Commission  of  1867,  when  they 
recommended  that  "when  railway  companies  apply  to 
Parliament  for  power  to  amend  their  Acts,  advantage 
should  be  taken  of  the  application  to  require  them  to 
consolidate  all  the  clauses  of  existing  Acts  which  remain 
permanently  applicable  to  their  undertaking." 

Besides  the  obligations  imposed  upon  them  under  their 
special  Acts,  railway  companies  are  subject  to  the  pro- 
visions of  a  number  of  general  Acts.  Among  the  obliga- 
tions devolved  on  railway  companies  under  these  general 
Acts  are  the  following : — 

(i.)  To  afford  all  reasonable  facilities  for  forwarding 
delivering,  and  interchanging  traffic,  without  pre- 
ference or  delay. 
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(2.)  To  charge  equal  tolls  to  all  persons,  and  after  the 
same  rate,  in  respect  of  all  traffic  passing  over 
the  same  portions  of  railways  under  the  same 
circumstances. 

(3.)  That  distance  posts  or  stones  shall  be  set  up  at 
every  quarter  mile  along  the  lines  of  railway. 

(4.)  That  the  tolls  authorised  to  be  taken  and  exacted 
shall  be  published  by  being  exhibited  on  a  board. 

(5.)  To  permit  to  be  carried  on  their  lines  all  goods 
except  such  as  are  dangeroiis. 

(6.)  To  allow  any  persons  to  use  a  railway,  with  their 
engines  and  carriages,  upon  certain  conditions. 

(7.)  To  run  at  least  one  train  each  way  daily,  at  an 
average  speed  of  not  less  than  twelve  miles  an 
hour,  and  to  stop  at  every  station. 

(8.)  To  charge  not  more  than  id.  for  each  mile  travelled, 
half-price  for  children  between  3  and  12  years, 
and  to  carry  children  under  3  years  free. 

(9).  To  allow  each  passenger  to  carry  50  lbs.  of  luggage 
free. 

(10.)  To  carry  soldiers  and  police  at  id.  per  mile,  and 
officers  in  first-class  carriages  at  2d.  per  mile; 
and  to  carry  public  baggage  and  stores  accom- 
panying them  at  2d.  per  ton  per  mile. 

(11.)  To  allow  the  Postmaster-General  to  run  trains  at 
such  times  as  he  fixes,  and  at  such  speed  (not 
exceeding  27  miles  per  hour,  including  stoppages) 
as  the  Board  of  Trade  certifies  to  be  safe. 

(12.)  To  submit  to  the  purchase  of  existing  lines  of 
railway  by  Parliament,  after  the  expiration  of  a 
definite  period. 

(13.)  To  adopt  an  uniform  gauge  of  4  feet  8 J  inches. 

Parliament  has,  besides,  reserved  a  power,  in  certain 
contingencies,  of  reducing  the  maximum  tolls  and  rates 
leviable  by  railway  companies;  of  passing  any  general 
railway  Act  which  it  may  deem  necessary  for  the  regula- 
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tion  of  the  railway  system ;  and  of  haAdng  the  railways, 
engines,  and  carriages  inspected  by  the  oflScers  of  the 
Board  of  Trade  whenever  they  think  fit.  It  may  also, 
when  applied  to,  make  regulations  for  the  safe  working 
of  the  traflSc  at  the  junction  of  the  lines  of  two  companies 
The  Treasury  has  power  to  reduce  the  rate  of  tolls  at  the 
end  of  twenty-one  years  when  the  dividends  exceed  10 
per  cent.,  and  in  some  amalgamation  Acts,  as,  for  instance, 
that  of  the  Great  Western,  the  South  Wales,  and  the  West 
Midland  Eailway,  the  rate  of  interest  is  limited  to  6  per 
cent. 

British  railway  companies  are  free  to  construct  and  work 
their  lines  as  they  please,  provided  that  they  are  con- 
structed in  such  a  way  as  to  be  capable  of  being  worked 
without  public  danger. 

Government,  however,  possesses  a  power  of  making 
regulations  at  junctions  between  the  lines  of  two  com- 
panies, and  where  the  lines  interfere  with  landowners' 
interests,  as,  for  example,  at  level  crossings. 

Eailway  companies  are  liable,  under  the  common  law, 
to  compensate  persons  who  are  injured ;  and  under  Lord 
Campbeirs  Act  they  are  liable  to  compensate  the  near 
relatives  of  persons  who  may  be  killed  by  the  negligence 
of  either  themselves  or  their  servants. 

The  special  Acts  under  which  railways  are,  and  have 
been,  constructed  in  this  country  are  divisible  into  three 
parts. 

In  the  first  place,  they  create  an  incorporated  company, 
with  power  to  raise  capital,  and  with  all  the  corporate 
privileges  attaching  to  such  incorporation.  In  the  next 
place,  they  give  the  incorporated  company  the  necessary 
powers  to  take  land,  and  otherwise  interfere  with  existing 
interests,  in  order  that  they  may  be  enabled  to  construct 
their  lines;  and,  thirdly,  they  regulate  and  define  the 
rights  of  the  public  to  use  the  railway,  and  of  the  company 
to  levy  tolls  and  charges. 

The  necessity  for  the  first  of  these  provisions  arose  from 
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the  circumstance  that,  in  the  earlier  days  of  railways, 
joint-stock  enterprise  was  in  its  infancy.  Incorporation, 
with  the  extinction  of  individual  liability,  was  regarded 
as  a  privilege,  and  was  only  granted  by  Parliament  to 
enterprises  or  trades  which  it  was  considered  could  not 
be  eflfectually  carried  on  by  individual  capitalists  or  private 
partnership. 

It  follows,  as  a  consequence  of  Parliament  having  granted 
to  each  company,  in  its  special  Act,  its  charter  of  incorpora- 
tion, that  when  the  company  desires  to  alter  the  terms  of 
that  incorporation,  as  between  the  several  shareholders,  or 
to  enlarge  its  original  capital,  or  to  vary  the  conditions 
under  which  the  capital  is  to  be  raised,  a  fresh  application 
to  Parliament  becomes  necessary. 

"  It  is,"  in  the  words  of  the  Commission  of  1867,  "  of  no 
slight  importance  to  the  public  that  railway  companies 
should  be  compelled  to  apply  to  Parliament  for  its 
sanction  to  every  alteration  of,  or  addition  to,  their  under- 
takings, and  that  any  other  railway  company  or  person 
afifected  by  the  change  should  have  the  liberty  of  being 
heard  in  opposition.  The  railway  companies,  being  thus 
continually  before  Parliamentary  committees,  either  to 
defend  their  interests  against  invasion  or  to  obtain  further 
concessions  from  Parliament,  an  opportunity  is  afforded 
to  the  public  of  bringing  forward  any  grievances  from 
which  they  may  suffer,  and  to  Parliament  of  imposing 
such  fresh  regulations  as  the  public  interests  may  require, 
as  a  condition  of  the  new  concession.  Thus  Parliament 
becomes  an  arbitrator  between  the  railway  companies  and 
the  public,  and  the  railway  companies  voluntarily  accept 
its  decisions  to  promote  their  own  objects  or  interests. 
This  operates  as  a  powerful  inducement  to  the  companies 
to  remove  any  grievances  of  which  the  traders  in  their 
dififerent  districts  might  complain." 

The  Eoyal  Commission  on  railways  reported  in  1867 
that  there  were  then  about  1800  Acts  of  Parliament 
sanctioning  the  construction  of  new  lines  up  to  that  time. 
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and  about  1300  Acts  modifying  the  provisions  of  the 
original  Acts  by  authorising  the  extension  of  capital,  the 
variation  of  lines,  the  construction  of  additional  works, 
the  leasing  or  amalgamation  of  lines,  the  variation  of  tolls 
and  rates,  and  the  amendment  and  consolidation  of  original 
Acts,  so  that  it  had  become  an  extremely  diflBcult  task  to 
ascertain  the  precise  law  affecting  any  company,  or  any 
particular  portion  of  its  lines  of  railway. 

This  condition  of  affairs  has  greatly  tended  to  produce 
and  encourage  litigation,  and  has  thus  provided  a  rich 
harvest  for  the  lawyers.  The  consolidation  of  the  several 
private  Acts  possessed  by  each  company  is  urgently  re- 
quired with  a  view  to  the  simplification  of  the  relations 
existing  between  them  and  the  general  public.  Not  less 
requisite  is  the  codification  of  the  several  general  Acts, 
although  these  are  by  no  means  so  difi&cult  of  compre- 
hension. The  present  confusion  is  bad  for  both  the 
railways  and  those  whom  they  serve,  entails  upon  both  a 
great  deal  of  expense  that  might  be  avoided,  creates 
uncertainty  as  to  the  issue  of  many  points  that  should 
not  be  left  in  the  slightest  doubt,  and  can  be  of  ultimate 
benefit  to  no  one  outside  of  that  numerous  but  undesirable 
class  who  live  on  the  misfortunes  of  others. 
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CHAPTER  VI. 

THE  STATUS  OF  FOREIGN  RAILWAYS. 

A  JUST  comparison  of  the  legal  conditions  under  which 
railways  have  been  constructed  in  different  countries 
would  necessarily  involve  a  historical  record  that  cannot 
be  attempted  here.  The  powers  and  prerogatives,  the 
limitations  and  reservations,  the  principles  and  practice, 
by  which  railway  systems  are  distinguished  in  the  leading 
countries  of  the  world  are  legion,  and  are  varied  by  fresh 
enactments,  bye-laws,  regulations,  and  restrictions,  not 
only  from  year  to  year,  but  almost  from  day  to  day.  But 
the  fundamental  principles  on  which  railway  enterprise 
was  founded  at  the  outset  have  in  most,  if  not  in  all, 
countries  continued  to  remain  practically  unchanged  to 
the  present  time.  Each  country  has  adopted  a  policy 
deemed  at  the  time  to  be  the  best  suited  to  its  own  special 
requirements.  From  that  general  policy  but  few  departures 
have  been  made,  except  in  matters  of  minor  detail  We 
shall,  therefore,  attempt  to  expound  some  of  the  leading 
principles  that  have  guided  the  chief  countries  of  the 
world  in  the  system  of  railway  development,  without 
seeking  to  deal  with  such  regulations  and  ordinances  as 
are  apt  to  be  constantly  varied  by  the  exigencies  of 
experience  and  public  necessity. 

The  United  States. 

There  is  no  general  Governmental  control  over  the  rail- 
roads of  the  United  States.  Since  the  State  of  New  York 
led  off,  by  enacting,  under  its  "  General  Railroad  Law,"  that 
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"  twenty-five  or  more  persons  may,  without  any  application 
to  the  Legislature,  associate  themselves,  and  by  so  doing 
become  a  body  corporate,  authorised  to  do  any  act  necessary 
in  the  construction,  operation,  or  maintenance  of  a  railroad," 
this  example  has  been  generally  followed  by  other  States, 
so  that  railroads  can  be  built  anywhere  or  everywhere. 
The  right  so  conceded  carries  with  it  that  of  taking  lands 
for  railway  purposes,  on  paying  their  value.  Thus  the 
State  Legislatures  "were  at  once  relieved  of  one  of  the 
most  troublesome  subjects  that  ever  came  before  them." 
The  advantages  of  this  absolute  freedom  of  action  are  thus 
described  by  Mr.  Poor :  ^ — 

"  There  is  hardly  a  person  in  the  Northern  and  Western 
States  that  does  not  live  within  the  hearing  of  the  whistle 
of  the  locomotive  engine.     The  necessity  of  railroads  was 
everywhere  so  pressing  that  a  great  many  lines  were  built 
by  people  living  along  them,  not  with  the  expectation  of 
direct  income,  but  for  the  incidental  advantages  which 
they  secured.     Great  success  in  the  form  of  dividends  was 
certain  to  lead  to  the  construction  of  rival  railroads  to 
share  in  the  profits  of   the  first-comer.     There  was  no 
monopoly  in  this  right  of  construction.     There  could  be 
no  monopoly  in  their  operations,  as  all  were  competitors 
for  each  other's  business.  .  .  .  Eelative  to  each  other,  in 
the  matter  of  transportation,  New  York,  Pennsylvania, 
and  Maryland  are  distinct  sovereignties.     On  the  north, 
the  Canadian  lines  are  an  equal  corrective  of  any  attempt 
at  extensive  charges  on  the  New  York  lines.    The  exten- 
sions and  ramifications  of  lines,  that  must  always  be  rivals 
and  antagonistic,  are  so  complete  that  the  business  of 
every  important  section  and  community  in  the  United 
States  is  now  fiercely  competed  for — to  be  competed  for 
all  the  more  fiercely  as  time  goes  on." 

This  citation  from  a  high  authority  afifords  a  sufficiently 
exact  and  comprehensive  idea  of  the  general  conditions 
under  which  railways  have  been  established  throughout 

^  "Mannal  of  Railroads  of  the  United  States  for  1881.'* 
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the  United  States.  Practically  each  State  is  omnipotent 
with  reference  to  its  own  system.  Each  State  accordingly 
frames  by-laws  and  regulations  designed  to  meet  the 
special  requirements  of  its  railway  traffic.  No  two  States 
have  precisely  the  same  code  of  railway  laws.  In  some 
cases  the  railway  practice  as  regards  trafl&c  regulations  is 
much  similar  to  that  of  Great  Britain  in  essential  matters 
of  detail.  In  other  cases,  as  we  have  suflSciently  shown 
elsewhere,  it  is  widely  different.  But  whatever  may  be 
the  special  circumstances  and  laws  of  particular  States, 
all  are  alike  in  this,  that  railway  corporations  are  exempted 
from  general  or  national  control  to  an  extent  that  is  not 
equalled  in  any  other  country.  It  must  be  admitted  that 
the  system  has  been  justified  by  its  results. 

In  America  railway  commissioners  have  been  appointed 
in  twenty-one  States.  In  some  cases  these  officers  are 
paid  by  the  railways;  in  others,  they  are  paid  by  the 
State.  The  general  scope  of  the  laws  under  which  the 
commissioners  are  appointed  is  said  to  be  "to  control 
railroads  within  the  State;"  and,  it  is  added,  that  "they 
exercise,  in  many  cases,  a  healthful  influence  over  railroad 
management ;  but  railroad  transportation,  strictly  confined 
within  State  jurisdiction,  is  so  limited  that  it  leaves  the 
real  difficulties  unsolved  and  nearly  unaffected.  It  cannot 
be  said  that  the  State  laws  have  been  successful  in  dealing 
with  the  subject."^  Again,  "the  limited  jurisdiction  of 
the  State  laws  involves  conflicts  with  both  the  general 
Government  and  the  sister  States.  Diverse  decisions 
have  been  rendered  by  the  highest  judicial  tribunals  of 
neighbouring  States  upon  State  laws  of  like  import  and 
purpose."  As  examples  of  this  fact,  it  may  be  stated  that 
while  the  Supreme  Court  of  Iowa  decided  that  "  a  railroad 
company  has  the  right,  as  a  common  carrier,  to  make  its 
own  contracts,  and  disregard  any  laws  of  a  State  which 
seek  to  regulate  shipments  to  ports  beyond  the  limits  of 
the  State,"  the  Supreme  Court  of  Illinois  decided  that 

^  "Report  of  the  Secretary  of  the  Interior  for  1882,"  p.  446. 
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"while  the  Act  of  the  lUiuois  Legislature  of  May  2,  1873, 
to  prevent  unjust  discrimination  in  the  rates  of  charges  of 
railway  companies,  may  affect  commerce,  it  cannot  be  said 
to  be  a  law  regulating  commerce  among  the  several  States, 
within  the  meaning  of  the  Federal  Constitution." 

If  the  Supreme  Court  of  the  United  States  should 
concur  with  the  Supreme  Court  of  Illinois,  then  each 
State  would  be  at  liberty  to  enact  regulations  for  itself, 
with  the  result  of  certain  conflict  of  laws  and  extra-State 
authority,  difficult,  if  not  impossible,  to  define,  and  leading 
to  vexatious  litigation ;  but  if,  on  the  other  band,  the  de- 
cision of  the  Supreme  Court  of  Iowa  were  supported,  then 
the  regulation  of  railways  is  a  matter  of  exclusive  Federal 
jurisdiction,  and  only  Congress  could  legislate  upon  the 
subject  beyond  State  lines  with  any  effect 

The  state  of  the  laws  that  regulate  railway  property  in 
America  would  thus  appear  to  be  far  from  satisfactory.  The 
Constitution  vests  in  Congress  the  power  to  regulate  com- 
merce, and  this  is  described  as  applying  "  to  all  commerce 
with  the  several  States,  except  such  as  is  completely  in- 
ternal." Hence  the  universal  use  and  absolute  dependence 
of  all  inter-State  commerce  upon  railroads  gives  constant 
rise  to  new  questions,  under  new  conditions,  which  only 
experience  can  properly  solve. 

Among  the  "  general  laws  "  of  the  United  States  relating 
to  railroads  is  one  that  requires  every  company  that  has 
received  United  States  bonds  or  grants  of  lands  to  make 
to  the  auditor  of  railroad  accounts  ''any  and  all  such 
reports  as  he  may  require  from  time  to  time,"  and  to  sub- 
mit to  his  inspection  all  books  and  records,  under  a  penalty 
of  not  less  than  iocx>  nor  more  than  2000  dollars.  Besides 
this  regulation,  which  is  strictly  carried  out,  the  Pacific 
companies,  which  have  been  largely  constructed  with 
Government  help,  are  required  to  keep  open  their  roads 
as  "a  public  highway  for  the  use  of  the  Government  of 
the  United  States,  free  from  toll  or  any  other  charge,"  and 
the  United  States  Government  takes  power,  under  the  Act 
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of  1862,  to  appoint  railway  commissioners,  to  elect  direc- 
tors, to  call  meetings  of  stockholders,  and  make  other 
arrangements  of  an  administrative  character. 


France. 

In  the  early  history  of  French  railways  the  lines  were 
generally  planned,  and  in  many  cases  constructed,  by  the 
Government.  The  line  was  ultimately  offered  to  the  com- 
petition of  the  general  public,  the  length  of  the  lease,  the 
TTUiximum  rates  and  fares,  and  other  essential  facts  being 
distinctly  set  forth.  In  a  very  few  cases  leases  were  granted 
in  perpetuity,  but  these  were  mostly  for  mineral  lines. 

The  railways  are  generally,  however,  conceded  to  the  com- 
panies in  leases  for  ninety-nine  years,  at  the  expiration  of 
which  period  they  become  the  property  of  the  State  ;  and 
in  order  that  the  debenture  and  share  capital  may  be  ex- 
tinguished at  the  time  the  transfer  takes  place,  a  sinking 
fund  is  set  aside  out  of  the  receipts  from  traffic,  from 
which  a  portion  of  the  debentures  and  shares  are  annually 
paid  off  or  bought  up. 

In  addition  to  the  advantage  of  making  direct  subscrip- 
tions to  the  cost  of  construction,  the  Government  has 
guaranteed  nearly  all  the  bonds  issued  by  the  companies. 
Sometimes  the  guarantee  does  not  quite  cover  the  cost  of 
interest  and  sinking  fund. 

In  return  for  this  assistance  the  French  Government  has 
required  the  free  performance  of  the  postal  service  and  the 
conveyance  of  military  and  other  employes  at  very  low 
rates.  It  has  fixed  lower  maximum  rates  than  England, 
and  has  required  the  companies  to  submit  to  considerable 
control,  over  both  rates  and  fares,  for  all  classes  of  traffic, 
as  well  as  over  the  management.  The  French  Govern- 
ment also  levies  a  duty  upon  traffic  of  10  per  cent,  upon 
the  gross  receipts  from  goods  carried  by  fast  trains  and 
from  passengers.  The  policy  of  the  French  Government 
has  materially  protected  the  companies  in  that  it  has  not 
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allowed  more  railways  to  be  made  than  it  considered  would 
adequately  accommodate  each  district.  The  result  of  this 
is  that  (whilst  the  system  in  vogue  tends  to  ensure  a  full 
traffic  to  every  railway),  as  a  rule,  those  who  desire  to 
travel  over  or  send  goods  by  railways  have  to  pay,  besides 
the  railway  fare,  an  additional  and  heavier  rate  for  the  road 
carriage;  whereas  in  England  a  very  limited  amount  of 
road  carriage  will  now  bring  passengers  or  goods  on  to 
the  railways  in  any  part  of  the  country,  except  in  moun- 
tainous and  unproductive  districts. 

A  Commission  appointed  by  the  French  Government 
to  inquire  into  the  construction  and  working  of  railways 
made  an  elaborate  report  in  1863.  This  Commission  care- 
fully considered  the  prohibition  from  charging  special 
rates,  or  rates  not  authorised  by  the  Government  (although 
lower  than  the  tariff  named  in  the  *'cahier  des  charges"), 
which  is  one  of  the  main  features  of  the  French  system  of 
traffic,  and  they  make  some  remarkable  references  to  the 
necessity  of  special  rates  as  a  means  of  developing  the 
resources  of  the  country.  They  do  not,  however,  recom- 
mend such  rates,  because  at  the  time  the  Commission 
sat  special  rates  had  been  prohibited  in  France,  on 
the  ground  that  they  were  contrary  to  the  principles  of 
equality. 

Under  the  French  law  of  1842,  the  State  undertook  the 
earthworks,  masonry,  and  stations,  and  one-third  of  the 
price  of  land.  The  departments  were  bound  to  pay  by  in- 
stalments the  remaining  two- thirds  of  the  laud,  and  the 
companies  had  only  to  lay  down  rails,  maintain  the  per- 
manent way,  and  find  and  work  the  rolling-stock.  It  was 
intended  that  three-fifths  of  the  total  cost  should  be  borne 
by  the  State  and  departments,  and  two-fifths  by  the  com- 
panies. Under  this  system  of  subventions,  a  number  of 
concessions  were  made,  the  shares  rose  to  50  per  cent, 
premium,  and  in  1848  a  total  of  1092  miles  had  been 
opened.  The  Revolution  of  1 848  was  a  terrible  shock  to 
credit,  and  railway  shares  went  down  to  half  their  value. 
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Many  lines  became  bankrupt  and  were  sequestrated,  and 
for  three  years  no  fresh  concessions  were  granted.  But 
the  concessions  already  made  were  meanwhile  slowly  com- 
pleted, and  by  the  end  of  1851  France  had  opened  2124 
miles,  against  6889  miles  of  railway  opened  in  the  United 
Kingdom. 

In  1852,  the  Emperor  took  the  French  railways  in  hand, 
and  by  a  system  which  Mr.  Dudley  Baxter  has  declared 
to  be  singularly  adapted  to  the  French  people,  he  put  an 
end  to  the  previously  feeble  management,  and  launched 
into  a  bold  course  of  railway  development.  The  Frencli 
public  shrank  from  shares  without  a  guarantee ;  he  gave 
a  State  guarantee  of  4  or  5  per  cent,  interest.  The  French 
public  preferred  debentures  to  shares;  he  authorised  an 
enormous  issue  of  debentures.  The  companies  complained 
of  the  shortness  of  their  concessions  ;  he  prolonged  them 
to  an  uniform  period  of  ninety-nine  years.  At  the  same 
time,  he  provided  for  the  interests  of  the  State  by  a  rigid 
system  of  government  regulation  and  audit.  And  lastly, 
coming  to  the  conclusion  that  the  small  companies  were 
weak  and  costly,  he  amalgamated  them  into  six  great  com- 
panies, each  with  a  large  and  distinct  territory,  and  able, 
by  their  magnitude,  to  inspire  confidence  in  the  public, 
and  aid  the  Government  in  the  construction  of  fresh  rail- 
ways. This  vigorous  policy  was  very  soon  successful. 
Capital  flowed  in  readily,  construction  proceeded  with 
rapidity,  and  between  the  end  of  1851  and  1857  the 
length  of  the  railways  opened  was  increased  from  2124 
miles  to  4475  miles,  or  more  than  doubled.  England  at 
the  same  time  had  opened  9037  miles. 

The  laws  and  regulations  affecting  railway  administra- 
tion in  France  are  scattered  throughout  many  volumes, 
and  form  a  very  large  mass  of  literature.  They  are  all, 
however,  founded  on  two  early  sets  of  laws — the  first 
dated  the  isth  July  1845,  and  the  second  the  isth 
November  1846.  The  latter,  which  is  the  more  im- 
portant and  comprehensive,  deals  with — 


THE  STATUS  OF  FOREIGN  RAILWAYS.  79 

(i.)  The  stations  and  the  permanent  way. 

(2.)  The  materials  of  construction. 

(3.)  The  composition  of  the  trains. 

(4.)  The  number,  despatch,  and  arrival  of  trains. 

(5.)  Bates  and  fares. 

(6.)  Inspection  and  surveillance.^ 

(7.)  Regulations  for  passengers,  &c. 

(8.)  Sundry  regulations. 

Since  the  above  laws  were  framed,  however,  they  have 
been  modified  and  varied  in  their  scope  by  many  succeed- 
ing enactments.  There  is,  indeed,  no  country  in  the 
world  where  railway  control  has  been  more  completely 
developed  into  a  system  of  State  interference  than  in 
France.  The  result  is  scarcely  satisfactory  to  those  who 
have  had  opportunities  of  comparing  it  with  what  is 
achieved  under  the  freer  and  more  democratic  systems  of 
England  and  the  United  States. 

Germany. 

In  Prussia,  under  the  law  of  the  3rd  November  1838, 
every  company  proposing  to  lay  down  a  railway  required 
lo  apply  to  the  Council  of  Trade,  with  particulars  of  the 
projected  line,  and  the  amount  of  capital  proposed  to  be 
raised.  The  line  of  road,  in  its  entire  course,  was  to  be 
subject  to  the  approval  of  the  Council  of  Trade,  as  well 
as  die  conditions  of  construction  and  the  vehicles  to  be 
employed. 

The  authority  of  Parliament  was  required  for  the  issue 
of  more  shares  than  the  number  originally  fixed,  as  well 

^  In  France,  the  Minister  of  Public  Works  appoints  the  members  of 
a  corps  of  commissioners  and  sub-commissioners,  whose  duty  it  is  to  see 
that  the  regulations  made  for  the  administration  of  the  railways  are  pro- 
perly carried  out.  In  1856  these  officials  numbered  thirty,  of  whom  six 
resided  in  Paris,  two  in  Lyons,  and  one  in  each  of  the  other  large  towns. 
Their  annual  emoluments  amounted  to  a  total  of  110,000  fr.  (about  ;f  146 
sich). — "Bulletin  des  Lois  de  la  Republic  Fran^aise,'*  No.  240,  1850. 
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as  the  raising  of  loans,  which  required  to  be  coupled  with 
the  condition  that  a  fund  should  be  set  aside  for  defraying 
the  interest  and  redeeming  the  loan. 

With  reference  to  the  acquisition  of  the  land  necessary 
for  a  new  line,  the  company  could  purchase  it  without 
the  consent  of  the  authorities,  but  such  consent  was  neces- 
sary to  its  re-sale.  If  the  company  failed  to  agree  with 
the  owners  of  land,  the  company  had  the  right  to  appro- 
priation, subject  to  the  consent  of  the  authorities,  who 
named  the  appraisers  and  conducted  the  valuation  in  the 
presence  of  both  parties.  If  dissatisfied  with  the  ver- 
dict thus  obtained,  the  owner  of  the  land  could  obtain  a 
judicial  verdict  6n  the  question  of  value;  but  the  rail- 
way company  had  no  such  privilege. 

The  Prussian  Government,  under  section  42  of  the 
General  Eailway  Code  of  1838,  reserved  the  right  of  pur- 
chasing the  property  of  the  railway  companies,  on  making 
compensation,  under  the  following  terms : — 

(i.)  The  relinquishment  cannot  be  demanded  before  the 
expiration  of  thirty  years  from  the  opening  of  the 
railway. 

(2.)  It  could  only  be  required  to  take  place  when  a  new 
settlement  of  the  road  tolls  would  have  to  be 
made. 

(3.)  The  intention  to  require  the  surrender  of  the  rail- 
way must  be  notified  to  the  company  at  least 
one  year  before  the  period  appointed  for  such 
surrender. 

(4.)  The  Government  to  pay  compensation  to  the  com- 
pany at  the  rate  of  twenty-five  times  the  amount 
of  the  annual  dividends  which  have  been  paid  to 
the  shareholders  on  an  average  of  the  previous 
five  years. 

On  the  1st  January  1871,  a  set  of  police  regulations 
applicable  to  all  the  railways  in  the  North  German  Con- 
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federation  came  into  force  in  that  country.  The  regula- 
tions are  classified  under  seventy-nine  sections,  and  em- 
brace the  following  heads :  ^  — 

• 

(i.)  Condition  and  control  of  the  line. 

(2.)  State  of  the  rolling  stock. 

(3.)  Rules  and  arrangements  for  working  the  traffic. 

(4.)  Regulations  affecting  the  general  public. 

(5.)  Police. 

(6.)  Supervision  generally. 

A  railway  company  is  bound  to  keep  its  line  and  roUing 
stock  at  all  times  in  good  condition,  and  any  failure  to 
do  80  may  lead  to  interference  by  the  legally  constituted 
authorities.' 

A  new  set  of  regulations  applicable  to  the  whole  railway 
system  of  Grermany  came  into  operation  during  the  year 
1886.'    This   code  is  most  comprehensive,  and  is  well 
worthy  the  close  study  of  railway  authorities  in  all.  parts 
of  the  world.     It  deals  with  every  possible  phase  of  rail- 
way construction  and  control — perhaps,  if  anything,  with 
too  great  minuteness — but  it  is,  at  any  rate,  entitled  to  con- 
sideration as  the  crystallised  embodiment  of  a  long  and  a 
varied  experience  on  the  part  of  the  State.    We  can  only 
say  here,  in  general  terms,  that  the  more  important  sub- 
jects dealt  with  include  the  condition  of  the  permanent 
way ;  the  provisions  requisite  for  bridges,  crossings,  signals, 
kc;  the  construction  of  the  locomotives;  the  testing  of 
locomotives  and  tenders ;  the  construction  of  the  rolling 
stock,  with  specific  regulations  as  regards  wheels,  tyres, 
axles,  &c.;    the  periodical  examination  of  locomotives, 
carriages,  and  waggons ;  the  weight  and  working  of  both 
goods  and  passenger  trains ;  the  rate  of  speed  for  different 
descriptions  of  traffic ;  the  arrival  and  departure  of  trains ; 
the  conditions  of  working  express  and  slow  traffic ;  the 

'  "  Collection  of  Laws  for  the  German  Confederation  for  1870,'*  No.  24. 

'  **  Pnusian  Collection  of  Laws  for  1838,"  sec.  29. 

'  Approved  by  the  Minister  of  Public  Works,  5th  January  1 886. 
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transport  of  passengers  by  goods,  and  of  goods  by  pas- 
senger trains;  communication  between  passengers  and 
guards ;  the  character  of  electric  communication ;  rules  for 
working  the  signals ;  and  many  others  that  we  cannot  stay 
to  enumerate.  The  regulations  are  classified  under  the 
four  following  principal  headings : — 

(i.)  State  and  maintenance  of  the  permanent  way. 
(2.)  Condition  and  revision  of  the  rolling  stock. 
(3.)  Working  the  traffic. 
(4.)  Regulations  affecting  the  public. 

There  is  perhaps  no  system  of  State-aided  and  State- 
regulated  railways  that  has  been  initiated  and  managed 
with  more  prudence  than  that  of  Germany. 

In  all  agreements  for  assistance  or  concessions  to  pri- 
vate companies,  the  State  has  made  stipulations  with  a 
view  to  the  advantage  of  the  general  public  in  reference 
to  the  fixing  of  low  tariffs,  the  construction  of  branch  lines 
or  feeders,  the  acquisition  in  certain  cases  of  the  manage- 
ment, the  reservation  of  the  right  to  repurchase  the  lines 
in  certain  contingencies  at  an  earlier  date  than  that  fixed 
by  the  general  law,  and  the  recouping  of  the  State  for  its 
expenditure  under  guarantees. 

With  a  view  to  promote  branch  lines  as  feeders  to  main 
trunk  lines,  the  State  has  in  some  cases  given  a  free  grant 
of  part  of  the  mileage  cost  In  other  cases  it  has  been 
made  a  preliminary  to  a  concession  for  a  proposed  new 
line  that  the  district  should  itself  either  furnish  the  land, 
or  sufficient  funds  to  buy  it  free  of  cost  to  the  company. 

Austria-Hungary. 

In  Austria  the  concessions  for  railway  lines  are  granted 
for  a  fixed  period  not  exceeding  ninety  years,  at  the  end  of 
which  time  the  whole  of  the  property  in  land,  lines,  and 
buildings  reverts  to  the  State  without  any  payment  what- 
soever.   Not  only  so,  but  the  railway  company  is  bound 


THE  STATUS  OF  FOREIGN  RAILWAYS.  83 

to  hand  over  the  property  in  good  repair  and  in  working 
order.  The  rolling  stock,  &c.,  remains  the  property  of  the 
company.  The  concession  is,  however,  forfeited  if,  with- 
out grounds  approved  by  the  State,  the  completion  and 
opening  of  the  railway  is  delayed  beyond  the  date  fixed 
in  the  concession.  Of  ;^ 65, 000,000  invested  in  Austrian 
railways  to  the  end  of  1866,  the  State  had  guaranteed 
interest  at  the  rate  of  5  per  cent  on  ;£■  50,000,000,  with  the 
view  of  stimulating  the  investment  of  capital  in  railway 
enterprise. 

The  Minister  of  Commerce  is  empowered  to  revise  the 
tariff  of  charges  on  each  line  once  in  every  three  years. 
If  the  net  profits  of  any  company  exceed  15  per  cent., 
the  Government  can  make  such  reductions  in  the  tolls 
authorised  by  the  concessions  as  will  bring  them  within 
that  limit 

Belgium. 

According  to  the  law  in  force  in  Belgium,  the  land  neces- 
sary for  the  formation  of  railways  has  been  acquired  in  pur- 
suance of  royal  decrees,  which  direct  the  compulsory  sale 
of  such  land  for  the  public  good. 

In  consequence  of  these  decrees,  the  Government  has 
placed  itself  in  communication  with  the  owners  of  the 
land,  of  which  it  has  taken  possession  in  legal  form  in 
those  cases  in  which  the  Government  and  the  owners 
have  been  agreed  as  to  the  price  and  condition  of  sale. 
But  when  there  has  been  disagreement  on  these  points,— 
that  is  to  say,  when  claims  believed  to  be  exorbitant  have 
been  put  forward, — the  matter  in  dispute  has  been  settled 
by  the  courts  of  law.  ) 

Some  lands  have  been  ceded  to  the  Government  gra- 
tuitously. 

So  far  as  regards  the  land  on  which  the  railway  itself  is 
constructed,  the  basis  on  which  the  offers  of  payment  to 
the  owners  have  usually  been  founded  has  been  the  prices 
obtained  by  public  sale  at  the  nearest  date  for  the  ueighr 
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bourincr  land  under  analo^i^ous  conditions.  In  default  of 
these  means  of  valuation,  reference  has  been  made,  by 
mutual  consent,  to  skilled  arbitrators  or  valuers,  whose 
valuation  could  be  relied  upon  as  representing  the  market 
value  of  the  land. 

It  has  frequently  happened  that  various  considerations 
have  tended  to  enhance  the  claims  of  landowners,  such, 
for  instance,  as  the  depreciation  in  the  value  of  the  land 
remaining  after  the  compulsory  sale  of  so  much  as  was 
required  for  the  construction  of  the  railway,  diflSculties  in 
cultivating  pieces  of  land  severed  by  the  railway  which 
previously  were  undivided,  &c.  In  such  cases  the  claims 
of  the  landowners  have  often  been  exorbitant,  and  re- 
ference has  had  to  be  made  to  the  courts  of  law,  which 
have  given  their  decision  after  hearing  the  opinions  of 
arbitrators  or  valuers  appointed  by  themselves. 

The  Government  has,  as  in  most  other  countries,  had 
to  pay,  besides  the  price  of  the  land,  compensation  for 
the  loss  of  crops,  and  of  profits  arising  from  manufacturing 
works,  &c. 

It  has  been  the  custom  in  Belgium  for  the  State  to  grant 
a  lease  to  private  companies  for  ninety  years,  at  the  end 
of  which  time  the  lines  revert  to  the  State,  or  to  construct 
the  railways  at  the  public  expense.  In  the  former  case, 
the  leases  specify  that  the  land  required  for  the  construc- 
tion of  the  railway  and  its  accessories  shall  be  acquired 
in  the  name  of  the  State.  In  point  of  fact,  although 
there  are  nominally  three  different  systems  of  railway 
control  and  proprietary, — ^that  of  railways  constructed  and 
worked  by  the  State,  that  of  lines  constructed  by  private 
companies  but  worked  by  the  State,  and  that  of  railways 
constructed  and  worked  by  private  companies, — ^the  three 
systems  are  virtually  alike  in  this,  that  the  lines  are  funda* 
mentally  the  property  of  the  State,  since,  even  in  the  case 
of  private  companies'  lines,  the  State  only  surrenders  for 
a  time  the  profit  of  the  railways,  on  the  condition  that 
they  are  properly  maintained  and  worked. 
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The  lessees  of  a  railway  in  Belgium  are  bound,  before 
commencing  any  part  of  their  line,  to  submit  to  the 
Government  their  working  regulations,  embracing  all  the 
orders  and  arrangements  necessary  for  the  safe  and  efficient 
conduct  of  the  traffic  These  regulations,  after  approval 
or  modification  by  the  Government,  are  strictly  binding 
on  the  company. 

If  a  company  should  fail,  within  a  reasonable  time  of 
the  opening  of  a  line,  to  undertake  its  working,  the  Govern- 
ment is  empowered  to  step  in  and  work  the  line  on  the 
company's  behalf,  making  use  for  that  purpose  of  the 
rolling  stock,  &c.,  just  as  if  all  belonged  to  the  State.  If, 
after  three  months  of  such  provisional  official  working,  the 
receipts  do  not  amount  to  a  certain  specified  limit,  the 
company  is  deprived  of  all  its  rights. 

The  control  of  the  State  railways  in  Belgium  is  vested 
in  a  Council  of  Central  Administration,  with  the  Minister 
of  Public  Works  as  president,  the  Director-General  of 
Bailways  as  vice-president,  and  the  six  inspectors-general 
as  members.  This  Council  advises  the  Minister  of  Public 
Works  on  all  matters  that  he  may  have  to  submit  for 
consideration. 

Italy. 

In  Italy,  the  Government  exercises  control  over  all 
railways,  under  the  authority  of  the  Department  of  Public 
Works,  by  commissioners,  who,  as  the  immediate  represen- 
tatives of  the  State,  are  required  to  correspond  directly 
with  the  Public  Works  Department,  and  with  the  prefects 
of  the  provinces  traversed  by  the  lines  under  their  super- 
vision, whose  decisions  they  are  bound  to  notify  to  the 
companies.  The  commissary  is  also  required  to  watch 
over  the  persons  employed,  and  to  see  that  the  railway 
and  everything  belonging  to  it  is  always  in  good  working 
order.  He  must,  moreover,  make  a  general  inspection  of 
the  line  and  works  every  three  months,  and  address  to  the 
Public  Works  Department  a  detailed  report  thereupon. 
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It  is  also  the  duty  of  this  official  to  make  inquiries  into 
railway  accidents,  and  furnish  reports  thereon  to  the 
Government. 

Under  the  Public  Works  Law  of  1865  it  is  provided 
that  in  Italy,  on  the  completion  of  a  railway,  the  Ministry 
of  Public  Works  shall  cause  a  general  inspection  thereof 
to  be  made,  for  the  purpose  of  ascertaining  whether  all 
the  requirements  of  the  law  and  conditions  of  the  conces- 
sion have  been  fulfilled,  with  regard  principally  to  those 
intended  to  ensure  public  safety  and  the  efficient  and 
permanent  working  of  the  line.  If  there  appear  any 
defects,  and  the  persons  having  the  concession  fail  to 
remedy  them  when  required  to  do  so,  the  Government  is, 
by  the  same  article,  empowered  to  execute  the  necessary 
works,  and  to  employ  for  that  purpose  any  portion  of  the 
deposit  still  held  by  it,  or,  should  such  means  prove  in- 
sufficient, to  repay  itself  out  of  the  first  receipts  of  the 
railway. 

By  Article  268  the  Department  of  Public  Works  may 
at  any  time  order  additions  to  be  made  to  the  rolling 
stock,  or  changes  to  be  introduced  into  it,  provide  for  its 
examination,  and  order  the  disuse  of  such  vehicles  as  are 
judged  to  be  dangerous  or  unfit  for  service. 

Article  282  empowers  the  Government  to  regulate  time- 
tables. 

By  Article  289,  holders  of  railway  concessions  are  sub- 
jected not  only  to  regulations  issued  in  execution  of  the 
law,  but  also  to  such  special  rules  as  may  be  prescribed 
for  the  police,  and  the  maintenance  and  regular  working 
of  the  railways. 

Article  317  provides  that  all  that  relates  to  the 
police,  to  the  security  and  the  regular  working  of  railways, 
to  the  particular  rules  to  be  followed  with  regard  to  the 
establishment  and  preservation  of  a  railway  and  its  de- 
pendencies, to  the  supply,  employment,  and  keeping  in 
repair  of  the  rolling  stock,  to  the  composition,  departure, 
arrival  and  running  of  trains,  and   to  the   supervision 
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(sorvegliaTiza)  of  the  working  of  the  line,  &c.,  shall  be 
laid  down  by  royal  decree;  and  further,  that  breach  of 
such  regulations  may  entail  penalties  and  fines,  to  an 
amount  not  exceeding  icxx)  francs  in  any  one  case. 

In  1 88 1,  a  report  was  presented  by  a  Special  Commis- 
sion appointed  by  the  Italian  Government  to  inquire  into 
the  relations  between  the  railways  and  the  State.  They 
did  not  encourage  the  principle  of  State  control.  Under 
contracts  made  in  1885,  the  State  ceded  the  control  of  the 
railways  to  two  great  companies  for  sixty  years— each 
party  having,  however,  the  right  to  retire  at  the  end  of 
twenty  or  forty  years.  The  companies  buy  at  a  valuation 
the  rolling  stock  now  owned  by  the  State,  and  keep  it  in 
repair  at  their  own  charge  as  part  of  the  ordinary  operating 
expenses.  The  receipts  are  divided  between  the  railways 
and  the  State  in  definite  proportions.  It  is  provided  that 
as  soon  as  the  gross  returns  of  either  company  shall  be 
two  millions  sterling,  or  thereabouts,  over  the  assumed 
minimum,  it  shall  only  receive  about  fifty  per  cent,  of  any 
further  increase,  while  six  per  cent,  shall  be  applied  to 
such  reductions  of  rates  as  the  State  may  prescribe.  Again, 
the  State  reserves  the  right  to  share  to  the  extent  of  one- 
half  in  dividends  exceeding  7^  per  cent.  In  this  case, 
therefore,  the  State  has  practically  abdicated  direct  control 
over  the  railways — subject  to  certain  reservations  and 
gaurantees — in  favour  of  private  companies. 

Holland. 

The  King  of  Holland,  William  I.,  convinced  of  the  great 
importance  of  a  railway  connection  between  the  Dutch 
seaports  and  Germany,  proposed  in  1837  to  the  Chambers 
to  build  such  a  railway  on  behalf  of  the  State,  begin- 
ning with  a  branch  from  Amsterdam  to  Amheim. 

This  proposal  not  having  been  approved  of,  the  King 
issued,  in  1838,  a  decree  by  which  he  opened  a  loan  to 
the  amount  of  9CX),ooo,ooo  florins,  at  4J  per  cent,  interest 
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per  annum,  guaranteed  on  his  personal  estate.  The  pro- 
duce of  this  loan  was  to  be  used  for  the  construction  of  a 
railway  from  Amsterdam  to  Arnheim,  whilst  his  Majesty 
reserved  to  himself  the  power  to  increase  this  loan  subse- 
quently, in  order  to  obtain  the  necessary  funds  for  a 
junction  from  Eotterdam  to  Utrecht.  The  loan  was  to  be 
redeemed  out  of  the  profits  of  the  undertaking,  whilst, 
after  the  whole  loan  had  been  paid  off,  the  railway  with 
all  its  dependencies  was  to  become  the  property  of  the 
State. 

The  first  years  of  the  undertaking  having  yielded  very 
unsuccessful  results.  King  William  II.  resolved  to  give 
up  the  whole  undertaking  to  the  Dutch-Bhenish  Bailway 
Company,  which  meanwhile  had  been  formed,  in  consider- 
ation of  the  said  company  taking  over  all  the  obligations 
of  the  above-named  King's  loan.  The  company  was 
to  be  at  liberty  to  supply  the  funds  eventually  required 
for  the  redemption  of  the  loan  out  of  their  own 
capital,  but,  on  the  other  hand,  the  Government  was  to  be 
bound  to  refund  to  the  company  all  amounts  whatsoever 
spent  by  it,  either  for  construction,  for  improvement,  or 
for  redemption,  before  the  State  could  again  take  over  the 
undertaking  from  the  company. 

The  State  railways  in  Holland  have  been  cojistructed 
by  the  Government  entirely  with  public  money.  The 
working  of  the  State  railways  has,  however,  been  entrusted 
to  a  private  company. 

As  the  State  railways  are  a  Government  undertaking, 
the  necessary  funds  wer^  unconditionally  provided. 

The  capital  spent  on  the  construction  of  the  State  rail- 
ways in  Holland  is  considered  as  the  permanent  property 
of  the  State.  So  far  as  the  State  will  participate  in  the 
net  proceeds  of  the  working,  the  public  revenues  will 
obviously  be  benefited. 

The  State  does  not  run  any  risk  of  loss  in  consequence 
of  the  working  of  the  State  lines,  as  such  risk  has  been 
thrown  entirely  on  the  company  that  has  undertaken  the 
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working  of  the  State  railways  and  the  Dutch  company 
already  referred  to.  The  net  profits  are  divided  between 
the  GoYemment  and  the  companies,  according  to  a  scale 
to  which  both  are  contracting  parties. 

BussiA. 

Sussia  is  famished  with  a  larger  proportion  of  private  or 
companies'  lines  than  almost  any  other  European  country. 
Out  of  a  total  of  19,348  kilometres  of  railway  open  in 
1883,  ^0  less  than  18,298  kilometres  were  the  property 
of  private  concerns,  leaving  only  1050  kilometres  owned 
and  exploited  by  the  State. 

The  provisions  made  with  a  view  to  securing  the 
proper  construction  and  working  of  Bussian  lines  are  not 
greatly  different  to  those  that  are  enacted  in  other  Euro- 
pean countries.  Concessions  are  granted  by  the  Govern- 
ment for  the  building  of  projected  lines  for  a  certain  term 
of  years,  at  the  end  of  which  period  the  lines  revert  to  the 
State.  There  is  a  railway  department  carried  on  as  a 
Governmental  bureau,  in  which  the  regulations  and 
enactments  under  which  Bussian  railways  are  adminis- 
tered are  framed 

We  have  now  seen  that  in  all  the  leading  countries  of 
Europe  alike,  the  necessity  of  exercising  more  or  less  con- 
trol over  railways  has  been  appreciated  and  provided  for. 
In  the  United  Kingdom  the  control  so  exercised  is  prob- 
ably less  strict — it  is  assuredly  less  irksome  and  inquisi- 
torial— ^than  in  most  other  countries.  The  supervision 
exercised  by  the  Board  of  Trade  in  England  applies 
mainly  to  seeing  that  the  permanent  way  is  in  good 
order  before  being  opened,  that  adequate  provision  is 
made  against  the  occurrence  of  accidents,  and  that  when 
accidents  unhappily  do  occur,  in  spite  of  all  precautions 
to  the  contrary,  they  shall  be  fully  and  fairly  inquired 
into.  But  on  the  Continent,  State  control,  over  even 
private  lines,  generally  goes  a  great  deal  further  than 
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this.  The  commissioners,  inspectors,  superintendents,  police 
authorities,  and  others  charged  with  the  duty  of  keeping 
railway  companies  up  to  their  duty,  and  enforcing  com- 
pliance with  the  laws  relative  thereto,  are  continually 
pursuing  their  inquisitorial  functions,  watching  over  the 
persons  in  charge  of  the  several  departments,  making 
frequent  inspections  of  the  permanent  way  and  works, 
drawing  up  reports  on  defects  of  working  or  breaches  of 
the  law ;  and  they  are  even  authorised  in  some  cases  to 
call  meetings  of  boards  of  directors,  and  in  others  to  stop 
a  railway  that  does  not  appear  to  them  to  have  adequate 
provision  for  the  safety  of  those  who  use  or  are  employed 
on  it. 

We  have  also  seen  that  the  railways  of  England  occupy 
almost  an  unique  position,  so  far  as  Europe  is  concerned — 
so  much  so  as  almost  still  to  justify  the  criticism  made 
exactly  forty  years  ago,  that  this  is  "  the  only  country  in 
the  world  whose  Legislature  has  committed  the  singular 
imprudence  of  surrendering,  without  available  conditions, 
and  for  an  indefinite  time,  its  public  communications  into 
private  hands."  ^  Has  the  evil  become  too  deep-seated  to 
be  incapable  of  remedy?  If  not,  how  and  from  what 
source  is  the  remedy  to  be  applied  ?  We  shall  consider 
this  point  more  fully  when  we  come  to  deal  with  some 
allied  questions. 

^  Edinburgh  Review^  October  1S46,  p.  529. 
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CHAPTER  VII. 

GROSS  AND  NET  EARNINGS. 

There  is  a  remarkable  variation  in  the  proportions  of  gross 
and  net  revenue  which  are  earned  by  different  railways. 
To  account  for  this  fact  adequately  would  involve  an  ex- 
haustive examination  of  all  the  conditions  under  which 
each  individual  railway  is  carried  on.  The  gross  earnings 
of  a  railway  are,  of  course,  the  total  amount  of  revenue  re- 
ceived from  all  sources,  without  any  deductions  whatsoever. 
The  net  earnings  are  the  receipts  that  are  left  as  profit, 
or  for  disposal  otherwise,  after  the  working  expenditure 
has  been  deducted.  It  is  manifest  that  the  gross  receipts 
will  be  large  or  small  according  as  the  traffic  is  heavy  or 
light,  and  that  the  net  receipts  will  be  mainly  a  function 
of  the  working  expenditure.  There  are,  however,  no  two 
railways  that  are  precisely  on  the  same  lines  in  reference 
to  either  item,  and  the  difTerences  that  obtain  in  reference 
to  both  are  such  as  to  make  a  really  capable  and  trust- 
worthy analysis  of  this  subject  one  of  the  most  difiScult  and 
complicated  in  the  whole  domain  of  railway  economics. 

The  Gross  Faming  Power  of  BaUvxtj/  Capital. — The 
capacity  which  railway  capital  shows  for  earning  a  large 
gross  percentage  upon  its  amount,  is  in  some  cases  a  fair 
criterion  of  the  character  of  the  investment.  It  is  not, 
however,  always  to  be  regarded  in  this  light,  since  the 
conditions  of  no  two  railways  are  exactly  alike ;  and  it  is 
easily  possible  to  conceive,  and  even  to  cite  examples,  of 
lines  that  ought,  theoretically,  to  show  a  large  earning 
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capacity  when  they  really  have  a  small  one,  and  con- 
versely, it  is  no  rare  thing  to  find  an  entirely  different 
state  of  affairs. 

If  the  percentage  proportion  of  the  gross  income  re- 
quired for  the  working  expenses  of  a  railway — the  "  co- 
efficient of  exploitation,"  as  it  is  called  on  the  Continent — 
were  in  all  cases  the  same,  there  could  be  no  truer  test  of 
the  value  of  any  railway  as  an  investment  than  the  gross 
earning  power  of  the  capital  embarked.  But  it  so  happens 
that  the  theoretical  requirement  here  laid  down  is  never 
really  attained  in  practice 

The  tendency  of  the  gross  earning  capacity  of  British 
railways  has  been  in  the  direction  of  decline  during  the 
past  few  years.  This  is  apparently  the  result,  not  of 
diminished  gross  earnings,  but  of  the  enormous  increase 
of  capital  expenditure,  as  the  following  figures  show : — 

Statement  ihowing  the  Ineretued  Mileage,  the  Increate  of  Capital,  and  the 
Increase  of  Mileage  and  Capital  reUUivdy  to  the  Gross  Income  of 
BaUways  in  ihe  United  Kingdom  in  each  Year  from  187a 


Average 

GroM 

Tears. 

lucreaM 

of 
Mileage. 

Increase  of 

Capital 
(jCi  - 1000). 

Additional 

Capital 

per  Mile 

Added 

CCx-ioooX 

Receipts  of 

Railways  in 

the  United 

Kingdom 

(jCi-iooo). 

Percentage 
of  Oro6a 

Receipts  on 
CafStal. 

Total  Capital 
CiCi=iooo>. 

per  cent. 

1873 

268 

;fl9,273 

;f7',9H 

;f55,675 

9 

;f588,320 

1874 

367 

21,575 
20,328 

58,787 

56,899 

9 

609,895 

'!75 

209 

97,263 

58,982 

9 

630,223 

1876 

214 

27.991 

130,799 

59,917 

9 

658,214 

1877 

205 

i5»845 

77,293 

60,644 

9 

674,059 

1878 

256 

24,4b6 

95,648 

60,454 

698,545 

1879 

363 

18,458 

50,848 

59,395 

8 

717,003 

1880 

237 

",314 

47,738 

62,961 

9 

728,316 

1881 

242 

17,211 

71,120 

64,493 

9 

745,528 

1882 

282 

22,372 

79,333 

66,537 

9 

767,899 

1883 

224 

17,021 

75,986 

68,210 

9 

784,921 

1884 

183 

16,543 

90,399 

67,701 

8 

801,464 

The  facts  that  appear  to  be  most  prominent  in  this 
statement  are : — 
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(i.)  That  as  against  an  increase  of  only  2782  miles  in 
the  length  of  line  opened,  there  has  been  an  in- 
crease in  the  capital  expenditure  of  213  millions, 
or  an  average  of  about  £77,000  per  mile  added. 

(2.)  That  the  effect  of  this  enormous  increase  of  capital 
has  been  to  raise  the  average  capital  per  mile  open 
from  ;f  36,574  in  1873  ^^  ;f  42,486  in  1884. 

(3.)  That  the  gross  earning  power  of  capital  has  thereby 
been  kept  down,  notwithstanding  a  considerably 
larger  average  revenue  per  mile  of  line  open. 

At  the  present  time  the  gross  earning  power  of  capital 
in  the  United  Kino^dom  is  lower  than  in  any  of  the  prin- 
cipal countries  of  Europe,  the  character  of  whose  railways 
is  most  in  common  with  our  own.  This  fact  is  clearly 
brought  out  in  the  following  statement,  which  shows  that, 
after  Sweden,  railway  capital  has  the  highest  gross  earnings 
in  the  United  States,  and  the  next  highest  in  Germany, 
while  France  and  Belgium  occupy  the  third  and  fourth 
places  respectively : — 


SUUemaU  tkotnng  the  Gron  Earning  Power  of  RaUtoay  Capital  in 

DiffertfU  Couniriet  in  1883. 


Total  Capital 

GroM  Raoeipta 

Percentage  of 

Cotmtriaa. 

InrestediQ 
Railways 

from  Railways 
in  1883 

Gross  Receipts 
on  Capital 

(jQi^iooo), 

(jCl=siooo\ 

Invested. 

Ocmuttiy        ... 

^^462,636 

£4^A9A 

ia4 

Fimoce   . 

459,278 

45,021 

9.8 

Belgiani . 

68,817 

6,479 

9.4 

Holland . 

26,202 

1,998 

7.6 

AiutrU-Hungjiry    , 

263,333 

23,080 
8,245 

8.7 

Italy       . 

114,092 

7.2 

Swttxerland    . 

3*^*042 

3,083 

8.1 

Norway  • 

6,900 

372 

5-4 

Sweden  . 

12,209 

2,169 

17-7 

Denmark 

7,614 

726 

9.5 

83,122 

6^684 

8.0 

United  States 

1,499,094 

164,754 

10.9 

United  Kingdom  (18S4) . 

801,464 

70,522 

8.8 

Totals  and  av< 

jragea 

3,842,803 

381,627 

9.9 
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It  is  necessary  to  bear  in  mind,  in  considering  this  sub- 
ject, that  the  gross  earning  power  of  capital,  although  a 
function  both  of  the  average  capital  expenditure  per  mile 
open  and  of  the  quantity  of  traffic  brought  on  to  a  line, 
may  be  affected  very  largely  by  either  consideration,  with- 
out reference  to  the  other.  Thus,  we  find  that,  in  the 
United  Kingdom,  the  average  gross  receipts  per  mile  open 
are  very  much  higher  than  in  the  United  States  or  Ger- 
many, so  that  if  this  fact  alone  were  to  be  the  deter- 
minant of  gross  earning  capacity,  English  railways  would 
be  far  superior  to  any  others.  But  as  the  capital  expen- 
diture on  English  railways  is  also  greatly  above  that  in? 
curred  in  other  countries,  the  result  is  as  we  have  stated. 

Perhaps  it  would  be  impossible  to  illustrate  this  fact 
more  clearly  than  by  comparing  the  conditions,  as  regards 
capital  and  gross  earnings,  of  the  Pennsylvania  and  the 
London  and  North- Western  Railways.  On  the  Pennsyl- 
vania Railway  the  average  capital  expenditure  per  mile  has 
been  £26,^60.  On  the  London  and  North- Western  Rail- 
way it  has  been  ;^  55,078.  The  gross  earnings  per  mile 
open  on  the  Pennsylvania  Railway  have  been  ;£'488o ;  on 
the  London  and  North- Western  Railway  they  were  ;£'6ooo. 
The  result  of  these  differences  has  been  that  the  gross 
earning  power  of  capital  on  the  Pennsylvania  Railway  is 
26  per  cent,  as  against  only  10.7  per  cent,  on  the  London 
and  North- Western  Railway.  But  if  the  average  capital 
expenditure  per  mile  on  both  lines  had  been  the  same, 
the  London  and  North- Western  Railway  would  obviously 
have  shown  a  much  better  result  than  the  Pennsylvania 
Company. 

It  is  not  necessary  that  the  subject  of  the  greater 
average  cost  of  English  lines  should  be  examined  here. 
The  subject  is  referred  to  elsewhere  at  some  length,  and  we 
need  only  remark  now,  in  general  terms,  that  the  enormous 
difference  in  capital  cost,  as  against  English  lines,  muso 
always  tend  to  prevent  any  substantial  improvement  in 
their  gross  earning  capacity,  although  it  is  not  unlikely 
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that  the  net  earnings  may  be  increased  by  a  greater  re- 
gard to  economy  of  working.  Should  this  be  the  case, 
the  position  of  English  railways  as  investments  need  not 
necessarily  be  worse  than  that  of  countries  in  which  the 
gross  earning  power  of  capital  takes  a  greatly  higher 


range. 


It  is  also  to  be  remarked  that  the  tendency  towards  a 
lower  gross  earning  capacity  of  railway  capital  is  not 
peculiar  to  England  In  the  United  States  there  has, 
within  a  few  years,  been  a  reduction  from  1 5  to  about 
10  per  cent,  and  in  Belgium,  as  the  following  table 
shows,  the  reduced  gross  earnings  of  capital  since  1880 
have  not  been  accompanied  by  any  corresponding  reduc- 
tion in  the  percentage  of  net  receipts  on  capital  expen- 
diture : — 

Statement  showing  the  Oott  of  Construction  and  Gross  and  Net  Receipts 
from  Railway  Working  in  Bdgium,  1876-^4. 


Tears. 

Total  Cost  of 
Construction 

Percentage 

of  Gross 
Receipts  on 

Gross 
Receipts 

Net 
Receipts 

Working 
Kxpenties 

Percentage 
of  Net  Re- 
ceipts on 
Capital. 

(Zi-zooo.) 

Cost  of  Con- 
struction. 

CCx-xooo). 

CCi  =  1000). 

(jCt  =  1000). 

1876 

;t53,720 

9-6 

£S»^73 

£h9S^ 

£3.21$ 

3.6 

1877 

55,828 

9.2 

5.137 

2,048 

3,089 

3.7 

1878 

55.553 

9.6 

5,308 

2,210 

3.098 

4.0 

1879 

59,920 

9.1 

5.470 

2,266 

3,204 

3.7 

1880 

62,294 

9.7 

6,858 

2,470 

3,5«» 

3-9 

1881 

63.504 

9.6 

6.078 

2,401 

3.677 

3.7 

1882 

66,385 

9.6 

6,355 

2,525 

3,830 

3.8 

1883 

67,877 

9.5 

6,480 

2,666 

3.814 

3-9 

1884 

68,817 

9.2 

6.359 

2,661 

3,698 

3.8 

Net  Earning  Power  of  BaUivay  Capital. — ^The  net  re- 
venue from  railway  working  is,  as  we  have  already 
indicated,  the  revenue  that  remains  for  the  payment  of 
iuierast  on  capital,  and  the  distribution  of  profits,  after 
the  deduction  of  the  working  expenditure  from  the  gross 
receipts.  This  subject  having  already  been  considered  in 
treating  of  railways  as  investments,  the  briefest  reference 
to  it  here  may  suffice. 


96  RAILWAY  PROBLEMS. 

In  the  United  States  there  has  been  an  interesting  con- 
troversy as  to  what  is  the  proper  meaning  of  the  term 
"net  earnings."  The  chief  parties  to  the  dispute  have 
been  the  Government  on  the  one  hand  and  the  Union 
Pacific  Kailroad  Company  on  the  other.  The  terms  upon 
which  the  former  advanced  money  to  the  latter  for  building 
their  lines  provided  that  a  certain  proportion  of  the  net 
earnings  of  each  year  should  be  paid  over  to  the  Govern- 
ment, and  that  the  net  earnings  "  shall  be  ascertained  by 
deducting  from  the  gross  amount  of  the  earnings  the 
necessary  expenses  actually  paid  within  the  year  in  operat- 
ing the  same  and  keeping  the  same  in  a  state  of  repair, 
and  also  the  sum  paid  within  the  year  in  discharge  of 
interest  on  their  first  mortgage  bonds,  whose  lien  has 
priority  on  the  lien  of  the  United  States."  In  one  case 
where  this  point  was  brought  to  the  test  of  a  legal  judg- 
ment, it  was  held  that  "  net  earnings,  within  the  meaning 
of  the  law,  are  ascertained  by  deducting  from  the  gross 
earnings  all  the  ordinary  expenses  of  organisation  and  of 
operating  the  road,  and  expenditures  made  bond  Jide  in 
improvements,  and  paid  out  of  earnings,  and  not  by  the 
issue  of  bonds  or  stocks."  In  another  case,  the  Court  held 
that ''  in  ascertaining  net  earnings  there  should  be  deducted 
from  gross  receipts  the  equipment  account,  or  replacing  and 
rebuilding  of  rolling  stock,  machinery,  &c.,  the  amounts 
paid  for  depdt  grounds,  and  the  expenses  of  the  same,  and 
the  construction  account,  or  improvements  and  additions 
to  the  track."  The  United  States  Government,  however, 
maintained  that  outlay  for  new  construction  and  new 
equipment  was  not  "  necessary  expenses  actually  incurred 
within  the  year"  in  keeping  up  and  operating  the  line, 
and  declined  to  settle  upon  any  basis  which  deducts  such 
items  from  gross  receipts  in  ascertaining  net  earnings. 

It  appears  to  be  not  a  little  remarkable  that,  notwith- 
standing the  enormous  increase  in  the  volume  and  value 
of  the  traffic  on  English  railways  within  the  last  twenty 
years,  and  the  considerable  reduction  of  working  expenses 
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as  regards  most  of  the  principal  items  that  have  elsewhere 
been  shown  to  occur  over  the  latter  half  of  that  period, 
the  average  percentage  proportion  of  net  earnings  to  the 
total  paid-up  capital  has  varied  but  little  as  between  one 
year  and  another  since  i860.  During  the  whole  period 
that  has  since  elapsed  the  average  of  such  percentage  has 
never  risen  to  5  per  cent.,  and  has  only  in  three  years 
been  below  4  per  cent,  the  average  for  i860  being 
practically  identical  with  1884,  and  this  in  spite  of  the 
foot  that  in  i860  the  net  receipts  per  mile  open  were 
£1400,  and  in  1884  amounted  to  ;fi8oo  per  mile. 
This  fact  argues  that  there  has  in  the  interval  been 
an  enormous  increase  of  unproductive  capital  expendi- 
ture, which  is  vividly  reflected  in  the  increase  of  capital 
per  mile  of  line  open — this  item  being  represented  by 
£33,368  in  i860,  and  £42^86  in  1884.  The  question 
may  well  be  asked.  What  is  there  to  show  for  this  dififer- 
ence  ?  There  has  been,  as  we  shall  presently  see,  a  great 
increase  of  net  receipts  per  mile  open,  but  that  net  in* 
crease  would  have  accrued,  as  it  has  in  other  countries  in 
which  there  has  been  no  addition  to  average  mileage 
expenditure,  in  any  case. 

The  net  receipts  of  a  railway  are  regarded  in  several 
different  aspects,  each  one  of  which  is  calculated  to  throw 
its  own  light  on  the  questions  that  cluster  around  this 
problem.  They  may  be  looked  at  either  from  the  train- 
mile  point  of  view,  or  they  may  be  considered  in  reference 
to  the  mileage  open,  or,  finally,  they  may  be  examined  in 
reference  to  the  dividends  which  they  represent  on  the 
capital  invested 

In  most  countries  the  net  receipts  have  not  grown  so 
quickly  nor  so  largely  as  the  gross.  This  is  attributable 
to  the  increase  that  has  taken  place  in  working  expendi- 
ture. Great  Britain,  however,  does  not  come  into  this 
eatery.  Of  the  total  gross  receipts  in  1884,  only  53  per 
cent,  were  required  for  working  expenditure,  as  compared 

with  55.6  in  1874.    The  largest  increase  took  place  in 

G  • 
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Scotland,  where  only  52.1  of  the  total  gross  receipts  were 
required  for  working  expenses  in  1884,  as  compared  with 
56.8  per  cent,  in  1874.  In  England  and  Wales,  considered 
separately,  the  diminution  was  from  55.4  to  53  per  cent. ; 
and  in  Ireland  it  was  from  57.0  per  cent,  to  56.2  per  cent, 
or  the  least  of  the  three. 

The  Board  of  Trade  returns  set  forth  the  gross  receipts 
per  train  mile  from  railway  working  in  the  United  King- 
dom  as  a  whole.  This  information  is  continued  from  year 
to  year  in  a  most  useful  summary  table,  whence  we  have 
borrowed  figures,  quoted  elsewhere,  that  show  a  very 
substantial  increase  in  the  gross  income.  The  increase 
between  1874  and  1884  was  ;£^I30  per  mile  open,  or 
about  4  per  cent.  During  the  same  interval  the  net 
receipts  from  railway  working  which  are  not — as  we 
think  they  ought  to  be — so  specifically  set  forth  in  the 
Board  of  Trade  returns,  increased  from  ;^I535  to  ;^i685, 
being  an  increase  of  ;£'i50  per  mile  of  opqn  line,  or  over 
9  per  cent.  It  is,  therefore,  apparent  that  the  improve- 
ment during  this  interval  has  been  more  marked  in  the 
net  than  in  the  gross  receipts,'  as  tested  by  the  average 
per  open  mile;  and  this  result  quite  corresponds  with 
what  we  have  elsewhere  stated  as  to  the  economy  of 
working  that  has  taken  place  over  the  same  period  in 
nearly  every  department. 

The  total  net  receipts  and  the  net  receipts  per  mile 
open  on  the  railways  of  the  United  Kingdom  have,  over 
the  eleven  years  ending  1884,  been  as  follows : — 
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Statement  ihcwing  the  Net  Receipts  from  Railway  Working  and  the  Net 
Reeeipti  per  Mile  Open  in  the  United  Kingdom^  1 874-1 884. 


Tear. 

Total  Net  Re- 
ceipts 
C^  X  =  xooo). 

Mileage  Open. 

Net  Receipts 
per  Train  Mile. 

1874 

;f25.252 

;fi6,449 

;f  1,535 

1875 

26.784 

16,658 

1,608 

1876 

27,445 

16,872 

1,632 

1877 

27,823 

17,077 

1,629 

1878 

28,309 

17,333 

1,633 

1879 

28.345 

17,696 

1,601 

1880 

30,464 

17,933 

1,698 

1881 

30,792 

18.175 

1,695 

1882 

31,637 

18.457 

1,660 

1S83 

32,166 

18,681 

1,711 

1884 

31,789 

18,864 

1,685 

In  Continental  countries  the  percentage  of  the  total 
gross  receipts  required  to  work  the  traffic  varies  very 
greatly,  as  we  shall  see  in  the  next  chapter.  It  is  not 
necessary  to  reproduce  the  figures  there  given,  which 
afford  all  the  light  that  is  necessary  to  enable  a  just  esti- 
mate to  be  formed  of  the  circumstances  of  the  different 
countries  in  this  regard. 

With  a  view  to  showing  the  net  receipts  per  kilometre 
constructed,  we  have  collated  the  following  tabular  state- 
ment from  the  official  records  of  European  countries.  It 
appears  that  the  highest  net  receipts,  measured  by  this 
standard,  are  obtained  in  France,,  the  next  highest  in 
Austria,  the  next  in  Germany,  the  next  in  Belgium,  and 
the  next  in  Bussia. 

These  figures  do  not,  however,  necessarily  correspond 
with  the  highest  percentage  of  profit  on  the  capital  in- 
vested,  which  is  a  function  of  the  capital  expenditure 
equally  with  the  net  receipts.  As  a  matter  of  fact,  the 
highest  percentage  of  net  receipts  on  the  cost  of  construc- 
tion is  almost  in  an  inverse  order  to  that  of  average  net 
receipts  per  kilometre,  Bussia  coming  first  with  4.75  per 
cent.;  Germany  next,  with  4.68  per  cent.;  France  next. 
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with    4.63    per   cent.;    Belgium  next^  with  4.03;    and 
Austria  last,  with  3.98. 

Statement  showing  the  Total  Receipts  and  Expentet  of  European 

Railwags  in  1883. 


Working 

Net 

Receipts 
(i  fr.-iooo). 

Working 

Expenses 

Net 

Receipts 

CountrlM. 

Expenses 

per  Kilo- 

Receipts 

per  Kilo- 

Nlfr.aiZOOO). 

metre 

(ifr.-iiooo). 

metre 

(FrancsX 

(Francs). 

Germany    . 

1.154,769 

604,915 

17.341 

549,933 

15,764 

AuBtro-Hungary 

589,845 

285,204 

15.241 

305,495 

16,268 

Belgium     . 

136.907 

83,779 

22,796 

53.126 

14.457 

Denmark   . 

16,352 

12,354 

7.771 

3.998 

2,526 

France 

1,115.957 

580,615 

20,805 

535,342 

19.183 

Italy  . 

193.409 

132,836 

14,772 

60,574 

6.737 

Luxembourg 

2.590 

1,605 

10,771 

985 

6,611 

Norway 

8.233 

5,494 

4.353 

2,739 

2,171 

Holland     . 

51,099 

28,365 

14.532 

^^733 

11,646 

Roumania  . 

23,130 

14,447 

11,001 

8,682 

6,614 

Russia 

860,651 

574.118 

25.165 

286,533 

12.561 
3.81 5 

Finland 

7,917 

4,743 

5,700 

3.174 

Switzerland 

Totals  and    | 
average      ( 

67,084 

32.398 

11,808 

34.686 

12,640 

4,227,943 

2,350.873 

182,056 

1,868,000 

10,076 

Among  foreign  countries  out  of  Europe  there  are  equally 
great  variations  in  the  proportions  of  net  to  gross  receipts. 
The  best  results,  curiously  enough,  appear  to  be  obtained 
in  Egypt,  where  more  than  60  per  cent,  of  the  gross 
receipts  were  available  for  profits.  Japan  is  also  one 
of  the  most  successful  countries  in  this  respect,  showing 
in  1883  a  net  product  of  47.50  per  cent.  Among  other 
countries  the  results  of  working  in  1883  'were  as  under: — 


In  Bnudl     • 

;,  Canada  . 

„  Algeria  . 

„  British  India  . 

„  New  South  Wales 

M  New  Zealand . 

„  Victoria 

I,  Queensland 


58.50  per  cent  of  g;ToeB  receipts  were 

absorbed  in  working. 
76.00 
75.90 
48.50 
54.00 
68.00 
67.00 
49.00 


>. 
». 

t> 


.. 
f. 
.> 

». 
»• 

ff 
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It  has  been  calculated  by  a  high  French  authority  that, 
taking  all  the  countries  of  the  world  together,  the  per- 
centage proportion  of  the  gross  receipts  from  railways 
required  for  working  expenditure  is  62  per  cent.,  which 
means  that  the  average  net  receipts  would  amount  to  38 
per  cent,  of  the  whole.  In  the  United  Kingdom,  where 
the  net  receipts  are  47.4  per  cent,  of  the  whole,  the 
average  result  is  thus  superior  to  that  of  railway  working 
generally. 

Traffic  managers  are  accustomed  to  point  to  the  fact 
that  the  average  receipts  per  train  mile  have  diminished 
within  recent  years,  as  an  evidence  that  they  have  been 
within  late  years  working  for  less  profit  and  at  reduced 
rates  of  freight.  This  most  probably  is  the  case,  but  the 
fact  that  the  average  receipts  per  train  mile  have  fallen 
from  5s.  6^.  in  1854  to  5s.  in  1884  is  not  a  necessary 
nor  irrefragable  proof  of  such  a  circumstance.  The  same 
result  would  have  occurred  with  the  same  rates  of  freight 
if  either  of  two  other  things  had  happened,  viz. — 

(i.)  A  reduction  in  the  average  weight  of  the  trains  as 
measured  by  the  number  of  waggons ;  or 

(2.)  A  reduction  in  the  average  weight  carried  per 


waggon. 


And  there  is  some  reason  for  supposing  that  the  rail- 
way companies  do  not  now  provide  for  securing  such  full 
train  loads  as  they  did  at  an  earlier  stage  of  their  opera- 
tions. Be  that,  however,  as  it  may,  the  average  receipts 
per  train  mile  were  slightly  higher  in  1866  than  they  are 
at  the  present  time. 

The  Duke  of  Devonshire's  Commission  of  1867  gave 
some  interesting  examples  of  the  average  receipts  per  train 
mile  in  dififerent  countries,  the  more  important  being — 

For  United  Kingdom        .        .        .5/1.74  per  train  mile. 


ff 


n 


n 


France  (Nord)    . 

.    •  7/4 

„       (Oueat)    .        . 

•    7/11 

Belgium 

•        •    6/3 

Fnuiia 

•       .    5/9 

AuBtria 

•       .    S/4 

it 
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it 
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.  The  Commission,  arguing  that  the  higher  the  receipts 
per  train  mile  the  fewer  the  number  of  trains  in  propor- 
tion to  the  amount  of  traffic  carried,  and  vice  versd,  con- 
cluded on  these  facts  that  the  accommodation  provided 
in  Great  Britain  was  greater  than  on  the  Continent  of 
Europe.  This  is  no  doubt  the  fact,  to  a  certain  extent ; 
but  it  should  never  be  forgotten  that  the  average  receipts 
per  train  mile  are  liable  to  be  as  much  affected  by  the 
range  of  the  rates  and  fares  charged  as  by  the  quantity 
of  traffic  carried. 

In  the  next  table  we  have  compiled  a  statement  of  the 
gross  traffic  earnings,  in  relation  to  the  train  miles  run  for 
the  principal  countries  of  the  world.  The  statement  is 
of  importance  as  showing  that  in  the  United  States  and 
in  Germany,  where  the  range  of  rates  and  fares  is  lower 
than  in  England,  the  receipts  per  train  mile  are  higher, 
owing,  no  doubt,  to  the  greater  loads  carried : — 


Statement  thawing  the  Grots  Earnings  of  Railways  in  DifferenX  Countries, 
the  Number  of  Train  MUes  run,  and  the  Average  Earnings  per  Train 
Mile  in  1883. 


Total  Train 

Gross  Traffic 

Average 

CountriM. 

Miles 

(l  s  1000). 

Earnings 
<;Cz-iooo>. 

Earnings  per 
Train  Mile. 

Belgium       .... 

30,^3 

6,479 

4.22 

Germany     . 

141,597 

48,494 

6.85 

France 

162,722 

45,021 

5-53 

Swritzerland 

9,523 

3,083 

6.66 

Italy    . 

35,707 

8,245 

4.62 

Norway 

2,007 

372 

3.71 

Sweden 

8.804 

2,169 

4-93 

Denmark     . 

3,503 

726 

4.14 

Canada 

29,758 

6,684 

4.49 

United  States 

■ 

389.247 

171,619 

8.00 

United  Kingdom 

272,803 

70,522 

5.17 

Totals  an(i 

i  avei 

■age  . 

1,086,364 

363,414 

6.7 

It  does  not  seem  as  if  the  above  figures  required 
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any  specific  explanations  or  comments  here.  They  are. 
moreover,  more  fully  illustrated  and  analysed  in  the 
chapters  that  deal  with  railway  expenditure  in  its  several 
branches,  and  with  the  working  of  goods  and  passenger 
traffic. 
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CHAPTER  VIIL 

WORKING  EXPENSES. 

From  a  commercial  point  of  view,  a  railway  enterprise 
naturally  divides  itself  into  three  separate  heads,  viz.  (i) 
the  first  cost ;  (2)  the  gross  receipts ;  and  (3)  the  working 
expenses.  Given  these  three  items,  and  the  character  of 
the  railway  as  an  investment  may  readily  be  determined. 
The  working  expenses,  however,  show  more  than  this. 
They  afford  a  clue,  in  their  details,  to  the  comparative 
economy  or  extravagance  with  which  a  railway  is  managed, 
to  the  sources  of  possible  leakage,  to  the  higher  or  lower 
comparative  prices  of  materials  and  costs  of  labour,  to 
the  greater  or  less  expense  attending  the  various  descrip- 
tions of  traffic,  and  to  other  points  that  are  of  more  or 
less  importance  in  relation  to  the  efficient  administration 
of  our  transportation  system. 

Such  being  the  case,  it  is  obvious  that  in  considering 
the  many  problems  that  are  continually  presented  for 
settlement  in  relation  to  railway  control,  the  expenses  of 
working  the  systems  possessed  by  different  countries  are 
entitled  to  a  foremost  degree  of  attention,  being,  in  point 
of  fact,  next  to  gross  receipts,  the  determining  factor  alike 
of  rates,  fares,  profits,  and  efficient  service. 

The  subject  of  railway  working  expenses  may  be  con- 
sidered from  many  different  points  of  view.  They  may 
be  regarded  with  reference  to  the  gross  earnings,  with 
reference  to  the  train  mileage,  with  reference  to  the 
amount  of  traffic,  and  with  reference  to  the  capital  expen- 
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ditnre.  Then,  again,  they  may  be  examined  in  relation 
to  the  several  subjects  under  which  they  naturally  divide 
themselves,  such 


1.  Maintenance  of  way. 

2.  Locomotive  charges. 

3.  Repairs  of  rolling-stock. 

4.  Traffic  charges. 

5.  Compensation,  taxation,  &a 

With  reference  to  some  of  the  more  important  of  the 
items  specified,  we  have  written  at  some  length  in  sub- 
sequent chapters.  The  general  bearings  of  the  whole 
subject  we  propose  to  consider  here. 

It  is  manifest,  ab  initio,  that  the  cost  of  working  a  rail- 
way, and  especially  of  working  a  whole  national  system, 
will  be  affected  by  the  extent  and  consequent  cost  of  its 
administration,  in  relation  to  the  mileage  which  it  controls, 
and  the  area  of  its  operations  otherwise. 

There  is  no  phase  of  railway  administration  that  is  of 
greater  importance  in  its  ultimate  effects  on  economical 
working  than  that  of  having  as  few  boards  of  direction 
as  possible.  A  great  deal  has  been  done  within  recent 
years,  by  the  amalgamation  of  smaller  with  larger  lines, 
to  reduce  the  cost  of  management  to  the  narrowest 
limits. 

In  1843  the  2100  miles  of  railway  open  in  Great  Britain 
were  owned  by  seventy  companies,  giving  an  average 
mileage  of  30  miles  to  each  company.  In  1865,  however, 
there  were  11,451  miles  of  railway  under  the  control  of 
seventy-eight  companies,  giving  an  average  of  about  1 50 
niiles  to  each.  In  the  special  case  of  Ireland,  there  were 
seventeen  companies  controlling  1838  miles,  being  an 
average  of  108  miles  per  company. 

In  1884  the  position  of  the  railway  system  of  the 
United  Kingdom  stood  as  follows : — 


io6 
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Countries. 

Number 
of  CoznpAuies. 

Total  Mileage. 

toBadiCom- 
pauy. 

England  and  Wales    . 
Scotland     .... 
Ireland       .... 

Totals  and  average  . 

94 
8 

23 

13,340 
2,999 
2,525 

142 

375 
109 

125 

18,864 

151 

It  would  therefore  appear  that  the  average  number  of 
miles  of  railway  to  each  separate  administration  is  greatest 
in  the  case  of  Scotland,  and  least  in  the  case  of  Ireland. 
This  circumstance  is  coincident  with  the  generally  superior 
economical  results  obtained  in  the  case  of  the  Scotch  lines. 
There  are,  indeed,  few  countries  where  economy  of  adminis- 
tration has  been  carried  to  such  perfection  as  in  Scotland, 
and  there  are  few  nations  that  have  a  better  idea  of  what 
is  necessary  and  desirable  to  "save  the  bawbees" — the 
one  fact  being  indeed  the  inevitable  complement  of  the 
other.  In  Ireland,  on  the  other  hand,  where  seventeen 
railways  have  each  less  than  100  miles  of  length,  there 
would  seem  to  be  a  much  greater  administrative  expen- 
diture, which  may,  again,  be  accepted  as  a  reflex  of 
the  average  Irish  character.  Thus,  although  it  would  not 
probably  be  to  railway  control  that  one  would  naturally 
look  if  asked  for  a  sufficient  example  of  the  psychological 
and  economic  tendencies  of  dififerent  peoples,  we  are  yet 
furnished  with  one  of  the  most  typical  and  convincing 
proofs  of  the  differences  in  national  idiosyncrasies  in  the 
facts  to  which  attention  has  just  been  directed. 

Of  the  ninety-four  separate  railway  administrations  in 
England  and  Wales,  seventy-two  controlled  less  than  30 
miles  each,  and  six  controlled  about  9000  miles,  or,  roughly, 
50  per  cent,  of  the  entire  railway  system  of  the  United 
Kingdom,  and  about  70  per  cent,  of  the  entire  railway 
system  of  England  and  Wales. 

On  the  Continent  of  Europe  the  number  of  separate 
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railway  administrations,  relatively  to  the  mileage  of  lines 
open,  appears  to  be  less  than  in  the  United  Kingdom. 
The  following  statement  will  show  how  the  principal 
European  countries  compare  in  this  regard : — 

TaUe  showing  the  Mileage  of  Railways  Open  in  Different  Continental  Coun' 
trieMf  and  the  Number  of  Separate  Administrations  relatively  thereto. 


Number  of 

ATorage 

Goantriee. 

MUeage 
Open. 

Admlnistrm* 
tion«  or 

MUofiper 
Administra* 

ComiMniefl. 

don. 

Gernuuij      .... 

21.785 

49 

445 

12,603 

64 

197 

Belgium 

1,885 

4 

471 

Denmark 

926 

2 

463 

Fnmoe 

16,578 

"7 

142 

Italy    . 

5,871 

12 

489 

Lnxemboarg 

94 

I 

94 

Norway 

970 

10 

97 

Holland 

1,406 

5 

281 

lUuria 

14,226 

50 

28s 

Finland 

638 

3 

213 

Switzerland 

1.795 

17 

106 

Totak  and  1 

Kwersn 

B«     • 

78,777 

334 

236 

In  the  United  States  the  relation  of  miles  of  railway  to 
the  number  of  separate  corporations,  in  the  census  year 
1880,  was  as  under  for  each  group  of  States : — 


Stotes. 

Total  Miles  of 
Railway. 

• 

Total  Number 

of  Corpora- 

tioua. 

ATerage  Mllea 

per  Coi  pora- 

tion. 

New  England  States 
Middle  Stotes  (New  York,  ( 
ftc.)        .        .        .         t 
Sootbem  States 
Western      „ 
Territories,  kc 
Pacific  States  . 

Totals     . 

5,887 
28,692 

14,243 

25,037 
876 

13,044 

132 

458 

140 

160 

12 

115 

45 

63 
102 
156 

73 
"3 

87,779 

1,017 

86 

It  appears  from  these  figures  that  in  the  United  States 
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as  a  whole  the  principle  of  the  subdivision  of  mileage 
under  a  large  number  of  companies  is  carried  further  than 
in  either  England  or  Continental  Europe.  This  feature  of 
American  railroad  working  would  be  still  more  marked 
were  the  half-dozen  largest  corporations  withdrawn  from 
the  list,  some  of  these  controlling  about  2000  miles  each 
or  upwards.  It  is,  however,  to  be  observed  that  in  spite 
of  this  presumed  disadvantage  the  American  railway 
system  has  the  lowest  freight  charges  in  the  world,  as  well 
as,  in  some  respects,  the  lowest  working  charges.  The 
actual  expenses  incurred  for  salaries  of  general  officers 
and  clerks  on  American  railroads  generally  amounted  in 
1880  to  a  little  over  three  millions  out  of  a  total  working 
expenditure  of  88 J  millions,  being  3.5  per  cent  of  the 
whole.  Put  in  another  way,  the  costs  of  management,  as 
represented  by  salaries  of  general  officers  and  clerks,  were 
2.2  per  cent  of  the  gross  transportation  earnings. 

On  the  Continent  of  Europe  the  railway  authorities  are 
accustomed  to  make  a  careful  analysis  of  the  different 
items  that  enter  into  the  cost  of  working  their  several 
systems,  corresponding  to  the  classification  already  indi- 
cated. The  different  countries  vary  so  considerably  in 
reference  to  the  average  proportions  of  the  whole  working 
expenses,  returned  under  the  several  headings  of  main- 
tenance of  way,  locomotive  charges,  traffic  charges,  and 
administration,  &c.,  as  to  suggest  a  doubt  whether  the 
figures  supplied  always  apply  to  exactly  the  same  parti- 
culars, and  are  expressed  in  exactly  the  same  terms. 
Unless  this  were  the  case,  it  is  obvious  that  any  com- 
parison of  one  country  with  another  must  be  fallacious 
and  misleading. 

The  relation  of  each  separate  item  to  the  whole  in  the 
working  expenditure  of  British  lines  has  undergone  very 
material  modification  during  the  last  thirty  years.  Some 
items  have  largely,  and,  it  almost  appears,  permanently 
increased.  Others  have  been  considerably  reduced.  The 
increase  is  chiefly  conspicuous  in  rates  and  taxes,  repairs 
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and  traffic  charges.  The  redaction  appears  to  have  been 
most  marked  in  locomotive  charges,  maintenance  of  way, 
compensation  for  injury  to  passengers  and  goods,  and 
legal  and  Parliamentary  expenses. 

These  variations  are  quite  accordant  with  the  economic 
changes  that  have  been  occurring  during  the  interval. 
Maintenance  of  way  is  chiefly  affected  by  the  price  of 
labour  and  materials.  The  former  has  not  materially 
advanced  within  recent  years,  while  that  of  the  latter  has 
laigely  decreased.  Locomotive  charges,  again,  are  partly 
affected  by  the  two  considerations  just  named,  and  partly 
by  the  element  of  fuel,  which  latter,  as  we  shall  have 
more  particularly  to  show  later  on,  has  considerably  fallen 
in  cost.  The  increase  that  has  occurred  in  rates  and  taxes 
is  readily  accounted  for  by  the  enormous  multiplication 
of  local  and  imperial  burdens  generally,  and  that  in 
traffic  charges  is  to  be  explained  by  the  restrictions 
imposed  by  Statute  law  with  a  view  to  public  safety. 

The  following  statement  shows  the  percentage  propor- 
tions which  the  different  items  of  expenditure  in  the 
working  of  railways  bore  to  each  other  in  the  years  1842, 
1865,  and  1884:— 

ikowing  the  percentage  proportions  of  Working  Expenditure  on 
the  Railways  of  the  United  K'mgdovL 


Items. 

1843. 

X865. 

X884. 

Per  cent. 

Per  cent. 

Per  cent. 

Hainteiumoe  of  way      .... 

17.8 

18.31 

17.70 

Looomotive  charges       .... 

30.0 

27.48 

25-45 

Bspain  of  carriages       .... 

<9T    t 

8.83 

9.14 

Ikffic  cbaiges 

31.3 

28.64 

30.30 

Rates  and  taxes 

5-9 

3-93 

5.22 

GoTemment  daty 

lOO 

2.63 

1.07 

Compensation  for  injury — 

To  passengers \ 

(    1.94 

0.50 

To  goods r 

5.0 

)   a68 

0155 

Legal  and  Parliamentary  expenses        .  I 

i    1.44 

0.87 

IfiscpillMieous  expenses  .                         .  ) 

• 

Totals 

(   6.12 

9.1 1 

loao 

100.0 

100.0 
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Tliis  table  is  very  instructive.  It  shows  that  the  cost 
of  maintenance  of  way  has  not  varied  greatly  as  between 
the  three  periods  tabulated,  that  locomotive  charges  have 
shown  a  tendency  to  decrease,  and  that  the  percentage  of 
rates  and  taxes  (including  Government  duty)  has  been 
increased. 

The  expenditure  per  train  mile  has  also  decreased  con- 
siderably within  recent  years.  In  order  to  ascertain  the 
precise  eflfect  of  this  economy  on  the  working  of  the  trafl&c, 
it  would  be  necessary  to  ascertain  precisely  the  conditions 
under  which  the  trafl&c  was  worked,  as  regards  receipts, 
and  the  quantities  carried  at  diflTerent  periods.  It  is  not 
enough  to  state  the  fact  that  the  total  expenditure  per 
train  mile  on  the  railways  of  the  United  Kingdom  has 
fallen  from  s/.Spd.  in  1874  to  3i.S9d.  in  1884.  We 
must  ascertain,  at  the  same  time,  the  standard  to  which 
this  reduction  of  expenditure  has  reference. 

That  standard  is  generally  held  to  be  the  average  receipts 
per  train  mile,  and  per  mile  of  railway  open  for  trafl&c 
In  the  average  receipts  per  train  mile  there  was  a  re- 
duction between  1874  and  1884  from  68.1  id.  to  59.56d., 
being  8.55d.  or  2. 2d.  more  than  the  amount  of  the  reduc- 
tion eflTected  within  the  same  interval  in  the  working 
expenses  per  train  mile.  In  the  receipts  per  mile  of  line 
open  for  trafl&c  there  was  an  increase  from  ;^34S9  to 
^3589  between  1874  and  1884,  so  that,  in  reference  to 
this  test,  there  has  been  a  real  improvement.  But  the 
train  mile  test  is,  after  all,  the  true  one,  and  the  reduction 
in  the  average  receipts  per  mile  run  is  not  a  healthy  indi- 
cation, seeing  that,  as  we  have  elsewhere  shown,  it  is 
undoubtedly  largely  attributable  to  the  running  of  both 
goods  and  passenger  trains  less  fully  loaded  than  they 
should  be. 

The  details  of  the  working  expenditure  per  train  mile 
for  each  of  the  years  1874  and  1884  are  recorded  in  the 
following  table : — 
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Statement  showing  the  Expenditure  per  Train-MHe  on  the  Railways  cf  Hie 
United  Kingdom  in  1874  and  1884,  with  Amount  <ind  Percentage  of 
Increase  and  Decrease  in  the  latter  Tear, 


Total  Expenditure 

Per  Cent. 

Items. 

per  Tndu-Mtle  in 

Amoant  of 

Increase  or 

Decre:«se 

Decrease 
—  or  In- 
crease + 

X874. 

1884. 

iu  1884. 

in  1884. 

d. 

d. 

d. 

MatntenAnoe  of  way  . 

7.85 

5.82 

-   2.03 

-  26 

Loooniotive  power 

10.80 

«.35 

-   2.45 

-  23 

Rolling-stock      .... 

3.06 

300 

-  0.06 

-      2 

TnflBc  expenses .... 
General  charges 

10.83 

9.91 

-  0.92 

-    8 

1. 41 

1.44 

+  0.03 

+    2.1 

Rates  and  taxes 

1.42 

1.70 

+  0.28 

+  19.0 

GoTemment  duty 

0.7s 

0.37 

-  0.38  ,  -  SI 

Compensation— 

1 

For  personal  injary 

0.43 

a  16 

-  0.27  '  -  63 

for  damage  to  goods 

0.30 

ai8 

-  0.12 

-  40 

Legal  and  Parliamentary  expenses 

0.38 

0.29 

-  0.09 

-  24 

IGioellaneous     .... 
Totals  . 

0.69 

0.41 

-  a28 

-  41 

37.89 

31.59 

-  6.30 

-  16 

On  all  the  pincipal  railways,  both  English  and  Scotch, 
there  has  been  a  substantial  decrease  of  working  expenses, 
as  between  the  years  1874  and  1884.  The  minimum 
decrease  occurs  in  the  case  of  the  London  and  South- 
western EaUway,  where  it  amounts  to  11  per  cent.  The 
maximum  decrease  appears  in  the  case  of  the  South- 
Eastern,  where  it  reaches  24  per  cent.  The  variations 
that  have  occurred  in  the  working  expenditure  per  traiu- 
mile,  as  between  these  two  periods,  are  shown  in  the  next 
table  for  the  chief  British  railways : — 
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:  Slateinenl  lAowin^  lAc  Worting  SxpeadUure  per  Train-MiU  in  t874  <"kI 
1884  on  Britith  Hailway. 


lUilwy.. 

par  TnJn-MUe  la 

I>..aa4. 

In. 8*+ 

Gnat  Northern 
Gre«tWMtem 

GT<«t  West  ot  IrelMd      .        . 
Ltnoshire  >i>d  Yorkshire 
Iiondon  «nd  North- Western     . 
London  uid  Sonth-Weateni 
London,  Brighton,  ftSouth  Cout 
Mftncheeter,  Sheffield,  &  Lincoln 

Midland 

North-Eutsra  .... 
Soutb-Eutem  .... 

34.77     3°'n 
39.31     30.62 

3S.07        28.12 
34-12        29.67 
38.19       33-^5 
41-94       35-53 
38.21        32,^3 
40-37        35.73 
3S.99       3'-«S 
37-60       32.5. 
3S-97        2S.  26 
39-99        3  J- 89 
46.6s        35- =9 

7-SS 
4-45 

,  4.14 
S.09 

11.36 

>3 

13 

>S 
14 

■4 
IS 

24 

The  acconiits  of  a  railway  company,  if  properly  made 
np,  ought  to  show  the  number  of  passengers  and  gooda 
carried  per  train-mile  of  passenger  and  merchandise  trains 
respectively.  In  the  absence  of  such  data  with  reference 
to  the  United  Kingdom  we  cannot  estimate  either  the 
gross  charge  or  the  net  proEt  per  mUe  run-  The  working 
expenditure  does  not  afford  any  clue  to  this  desirable 
information.  No  more  does  the  gross  revenue,  since  the 
train-mile  proportions  of  goods  and  passengers  carried  are 
unknown  quantities. 

In  the  United  States  the  working  expenses  are  not 
tabulated  as  they  are  in  England  and  in  Europe  generally. 
It  ia  therefore  difficult  to  find  exactly  parallel  dcUa  in 
regard  to  any  one  item.  In  the  next  table,  however,  we 
have  abstracted  from  the  Census  Report  for  1880  the 
items  that  make  up  the  total  expenditure  incurred  in 
working  the  railways  of  the  United  States  for  that  year, 
and  the  percentage  of  each  item  on  the  total  earnings  for 
that  year. 
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Statement  showing  the  Cost  Incurred  in  the  Maintenance  of  the  ItaUtoays  of 
the  United  States  for  the  Tear  ended  July  i,  i88a 


Items. 


Bepaan  of  road-bed  and  track  . 

Rexiewal  of  rails 

Renewal  of  ties 

Repairs  of  bridges     . 

Repairs  of  boildingB  . 

Repairs  of  fences,  crossings,  &a 

Telegraph  expenses  . 

Tkzes 


Total  expenditure  in  maintenance  of  ) 
track,  &C.        .        .        .        .        ) 

Repairs  of  locomotires       .... 

Repairs  of  carriages  and  cars    . 

Repairs  of  wagons 

Total  for  repairs  of  madiinerj  and  oars 


Fsssenger  train  serrice 

BuKnger  train  supplies    . 

Passenger  car  mileage 

Freight  train  service 

Freight  train  supplies 

Frugbt  car  mileage  . 

Fuel  for  locomotives . 

Water-supply    . 

Oil  and  waste    . 

LocomotiTe  service   . 

Agents  and  station  service 

Station  supplies 

Balaries  of  officers  and  clerks 

I«gii  expenses . 

Insoranoe. 

Stationeiy  and  printing    . 

Outside  agencies  and  advertising 

Contingencies  and  miscellaneous 

Lo«  aaid  damage— Freight 

Property  and  cattle 
PersonaJ  injuries 

Sxpemes  not  specified      • 


Percentage 

of  Total 
Expenditure. 


Total  operating  and  general  expenses 
Aggregate  ej^naes  •        .        •        . 


11.23 

4.89 

304 

2-55 
2.17 

a42 

I.OI 

3.77 


29.08 


6.19 

2.99 
6.40 


15.58 


2.85 

0-33 
0.23 

5.68 

0.36 

2.21 

9-31 
a68 

1.06 


7.72 

ia42 

a8i 

3-46 
a7o 
0.26 
a  76 

6.04 
a28 
0.31 

0.39 
0.18 


55.34 


loaoo 


Percentage 
of  Earnings. 


6.82 
2.97 
1.85 

1-55 
1.32 

a25 
0.62 
2.29 


17.67 


3.76 
1.82 

3.89 


9.47 


^'73 
0.20 

0.14 

3-43 
0.22 

1-34 
5.66 

0.41 

0.65 

4.69 

6.33 
0.49 

2.10 

a42 

0.16 

0.47 

a82 

3.67 
0.17 

0.19 

0.24 

0.11 


3364 


6a78 


[ 
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That  the  railways  of  Great  Britain  have  not  within 
recent  years  been  managed  with  a  perfect  regard  to 
economy  has  already  been  shown.  The  working  expendi- 
ture, equally  with  the  capital  expenditure,  supplies  ample 
evidence  of  the  fact.  In  i860  the  working  expenditure 
of  our  railways  as  a  whole  amounted  to  47  per  cent,  of  the 
gross  receipts.  In  1871  they  amounted  to  precisely  the 
same  figure;  and  although  there  had  been  considerable 
variations  in  the  interval,  they  were  always  within  the 
limits  of  3  per  cent.  But  in  1873  the  working  expendi- 
ture rose  to  53  per  cent  of  the  gross  receipts,  and  in  1874 
to  55  per  cent.  This  probably  was  directly  due  to  the 
coal  famine,  which  greatly  increased  the  cost  of  fuel 
Hence  the  item  of  locomotive  power  rose  from  7.92d.  per 
train  mile  in  1870  to  10.8 id.  per  train  mile  in  1874.  The 
great  rise  that  occurred  in  the  price  of  metals  may  no 
doubt  have  contributed  to  the  same  result,  since  the 
average  expenditure  for  maintenance  of  way  rose  from 
S.89d.  per  train  mile  in  1870  to  7.8sd.  in  1874.  But 
both  these  principal  items  have  since  been  reduced  in  the 
case  of  locomotive  power  to  8.3 5d.  per  train  mile,  and  in 
the  case  of  maintenance  of  way  to  5.82d.  per  train  mile, 
bringing  a  total  of  the  two  items  up  to  only  I4.i7d.  per 
train  mile  in  1884,  as  compared  with  15.6 id.  in  1870. 
In  the  interval  everything  has  become  cheaper,  except 
perhaps  the  one  item  of  labour,  with  regard  to  which  it  is 
probably  correct  to  say  that  if  it  has  not  become  nominally 
cheaper,  it  has  at  any  rate  become  more  economical,  by 
reason  of  the  more  general  use  of  mechanical  appliances. 
And  yet  it  appears,  with  all  these  points  in  their  favour, 
the  working  expenditure  has  never  since  1872  been  under 
50  per  cent,  of  the  gross  revenue,  and  for  the  last  three 
years  it  has  been  53  per  cent.,  or  $  per  cent,  more  than 
in  1870. 

There  is  still  another  test  to  which  this  matter  may  be 
brought.  There  is  a  remarkable  lack  of  rapport  between 
the  average  expenditure  per  train  mile  and  the  percentage 
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of  working  expenditure  to  gross  receipts,  as  the  following 
figures  for  the  railways  of  Great  Britain  show : — 


Tears. 

Percentage  of  Work- 
ing Expenditure  to 
Total  Receipts. 

Total  Expenditure 
per  Train  Mile. 

1874 
1875 
1876 

1877 
1878 

1879 
1880 
18S1 
1882 
1883 
1884 

55 
54 
54 
54 
53 
52 

51 
52 
52 
53 
53 

37.89 
36.88 

36.13 
35.82 

34.69 
33.00 

32.37 
32.28 

32.47 
32.17 
31.59 

Here  we  find  that,  whereas  the  working  expenditure 
per  train  mile  fell  from  s/.Sgd.  to  3i.S9d.,  or  16  per  cent, 
there  was  only  a  fall  of  2  per  cent,  in  the  percentage  of 
working  expenditure  to  total  receipts.  But  what  is  more 
noticeable  still  is  the  fact  that  although  the  working 
expenditure  per  train  mile  was  ./Sd.  less  in  1884  than 
in  ♦  1 880,  the  percentage  of  working  expenditure  to  total 
receipts  was  2  per  cent.  more. 

On  the  Continent  of  Europe  the  percentage  of  the 
working  expenses  on  the  gross  receipts  varies  enormously 
as  between  one  country  and  another.  It  appears  to  be 
highest,  over  a  considerable  area  of  operations,  on  the 
State  lines  worked  by  private  companies  in  Austria-Hun- 
gary, where  it  reaches  the  very  high  figure  of  92.36  per 
cent.  It  is  next  highest  on  the  State  lines  of  France,  where 
it  reaches  90  per  cent.  The  same  two  countries  furnish, 
on  the  railways  belonging  to  private  companies,  the  best 
examples  of  economical  working,  those  of  France  being 
worked  with  50.41  per  cent,  of  the  gross  receipts,  and  those 
of  Austria  with  only  44.80  per  cent.  The  particulars  for 
the  State  and  private  railways  of  Germany,  Austria,  Bel- 
gioniy  and  France  are  given  in  the  following  return : — 
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SMemerU  thawing  the  TdUA  ReeeipU  and  Total  Working  Eocpenut 
om  ^e  Railways  of  Continenial  Europe, 


CoontrieB. 


Germany — 

State  lines 

Private  lines  worked  by  the  State 
Private  oompanies'  lines     . 

Total  for  Germany 

Austria — 

State  lines 

State  lines  worked  by  private  ) 

companies       .        .        .         ( 

Private  lines  worked  by  State     . 

,1         ff  $f     ooBQ  panics 

Belgium — 

State  lines 

Companies'  lines 

France — 

State  lines ,        .        .        .        . 

Companies'  lines 

State  lines  worked  by  companies 


Total 

Beoeipts 

(l  fr.asooo). 


9",63i 

98,328 

146,237 


1,154,769 

53,352 

4.23s 

57,090 
589,845 

"9,344 
17.562 

24,414 

1,067,956 

7,033 


Total 

Working 

Expenditure 

(x  fr.  B  loooX 


476462 
52,196 
77,686 


604,915 

34.605 

3,912 

33,848 
212,838 

74,550 
9,229 


21,979 

538,448 

6,760 


Percentage 
of  Worki^g 
Ezpenaeson 
Receipts. 


52.30 
53.10 
5350 


52.40 

64.87 

92.36 

59.45 
44.80 

62.20 

90.03 

50.41 
96.11 


It  must  not,  of  course,  be  supposed  that  the  lower  pro- 
portions of  working  expenses  are  necessarily  coincident 
with  economical  management,  and  the  higher  proportions 
the  contrary.  The  figures  must  in  all  cases  be  considered 
relatively  to  the  amount  of  the  total  gross  receipts. 
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.      CHAPTER  IX. 

LOCOMOTIVE  POWER. 

There  is  probably  no  subject  connected  with  railway 
working  that  has  been  so  fiercely  contested,  and  with 
regard  to  which  there  have  been  so  many  important 
changes  and  developments  as  that  of  locomotive  power. 
In  this  department  of  railway  expenditure,  there  is  equally 
scope  for  great  waste  and  great  economy.  In  general,  it 
is  perhaps  not  too  much  to  say  that  the  profits  or  losses 
of  a  railway  may  be  traced  to  the  efficiency  or  otherwise 
with  which  the  locomotive  arrangements  are  controlled. 
The  form  of  the  engines  employed,  their  weight,  their 
durability,  the  tonnage  that  they  are  made  to  carry  over 
a  given  period,  the  cost  of  repairs,  the  fuel  expenditure, 
and  many  other  considerations  that  are  of  the  first  im- 
portance in  relation  to  economical  working,  are  primarily 
vrithin  the  cognisance  and  command  of  the  locomotive 
superintendent,  so  that  it  is  essential  in  any  analysis  of 
railway  economy  to  bestow  careful  attention  on  this  aspect 
of  our  subject. 

That  there  is  a  very  great  diversity  of  practice  and 
results  in  reference  to  locomotive  working  is  sufficiently 
proved  by  the  fact  that  the  cost  of  locomotive  power 
varied  in  1884  from  a  maximum  of  io.75d.  per  train 
mile  on  the  North-Eastem  to  a  minimum  of  7.13d.  on  the 
Manchester,  Sheffield,  and  Lincolnshire ;  that  the  cost  of 
repairs  per  engine  varied  from  4.32d.  per  train  mile  on 
the  North-Eastern  to  i-S/d.  on  the  Highland  railways; 
and  that  the  consumption  of  fuel  per  engine  mile  varied 
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from  a  maximum  of  47.48  lbs.  per  train  mile  on  the 
Caledonian  to  a  minimum  of  28.92  lbs.  on  the  London, 
Brighton,  and  South  Coast  Railways. 

These  dififerences  are  not  to  be  understood  as  applying 
to  conditions  strictly  relevant  and  parallel  to  each  other. 
On  the  contrary,  the  circumstances  under  which  different 
descriptions  of  traffic  are  worked  are  often  so  dissimilar 
that  no  proper  comparison  is  possible.  If  anything,  we 
have  to  make  a  contrast  rather  than  «  comparison,  in 
considering  the  light  passenger  traffic  of  the  southern 
lines  with  the  very  heavy  goods  traffic  of  the  Midlands 
and  the  north  of  England — the  very  lightly-laden  trucks 
that  are  generally  found  running  in  agricultural  districts 
with  the  full  truck-loads  that  are  invariably  found  in  the 
working  of  mineral  traffic  in  manufacturing  centres. 

When,  therefore,  we  state  that  the  cost  of  locomotive 
power  had  increased  from  8.13d.  per  train  mile  in  1869, 
on  the  railways  of  the  United  Kingdom  as  a  whole,  to 
ii.opd.  in  1873;  had  fallen  again  to  8.13d.  in  1880,  and 
increased  again  to  8.3  5d.  in  1884,  these  figures  in  them- 
selves, unaccompanied  by  any  explanatory  comments, 
might  very  seriously  misrepresent  the  true  state  of  the 
case.  The  fact  is,  that  during  this  interval,  brief  as  it  is, 
the  conditions  under  which  the  traffic  of  our  leading 
lines  is  worked  had  greatly  changed.  In  the  earlier  days 
of  the  railway  system  the  locomotive  engines  employed 
were  very  much  lighter  than  they  have  since  become. 
In  1850,  engines  of  25  tons  weight  were  regarded  as  very 
heavy,  and  so  were  35  tons  engines  in  i860.  In  1870, 
-comparatively  few  engines  were  40  tons  in  weight.  Now 
however,  many  engines  are  running  on  the  Continent,  and 
some  in  this  country,  that  weigh  45  to  50  tons,  exclusive 
of  the  tender,  and  locomotives  have  been  constructed  that 
weigh  as  much  as  60  tons.^ 

^  In  1862,  Mr.  Meyer  exhibited  at  Vienna  an  engine  that  weighed  60 
tons,  and  had  a  tractive  force  of  22,000  lbs.,  equal  to  the  draught  of  2300 
tons,  exclusive  of  engine,  on  a  level 
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Again,  it  is  not  to  be  assumed  that  th6  locomotive 
engines  that  give  the  greatest  mileage  over  a  given  period 
are  necessarily  the  most  economical.  It  may  very  well 
happen,  indeed,  that  the  contrary  is  the  case.  The  higher 
the  speed  at  which  a  locomotive  is  worked,  the  greater 
the  expenditure  all  round.  Increased  speed  entails  greater 
wear  and  tear,  both  in  locomotives  and  in  permanent  way, 
and  a  larger  consumption  of  fuel;  and  it  is  a  moot  point 
with  railway  authorities  how  far  these  extras  are  com- 
pensated for  by  the  additional  work  got  out  of  the  rolling 
stock.  The  locomotive  cost  of  working  the  railway  traffic 
of  the  United  Kingdom  in  1884  was  over  26  per  cent,  of 
the  total  cost  per  open  mile,  amounting  to  £$03  on  a  total 
working  cost  of  £  1904.  Anything  that  tends  to  increase 
this  serious  item  of  working  expenditure  ought,  therefore, 
to  be  very  critically  examined  in  all  its  bearings.  The 
element  of  speed  is  most  important  It  is  a  cardinal  article 
of  a  locomotive  engineer's  creed  and  practice  that  the  resist- 
ance of  the  atmosphere  to  the  passage  of  a  train  is  pro- 
portionate to  the  square  of  the  velocity  of  a  train.^ 

It  might  naturally  be  expected  that  some  light  would 
be  shed  upon  the  comparative  cost  of  working  locomotives 
at  high  and  low  rates  of  speed,  by  an  analysis  of  the  loco- 
motive expenses  of  railways  having  different  descriptions 
of  traffic — that  is  to  say,  we  might  expect  to  find  that  on 
lines  that  chiefly  carry  passengers  the  locomotive  expendi- 
ture would  be  relatively  high,  and  that  on  the  great  mineral- 
carrying  lines  it  would  be  relatively  low.  This,  again^ 
however,  will  be  found  a  very  unreliable  test  to  apply, 
unless  we  can  obtain  access,  not  only  to  the  average  rate  of 
speed  for  all  trains,  but  to  the  average  weight  of  the  train, 
the  age  and  weight  of  the  locomotives,  the  character  of  the 
permanent  way,  and  other  determining  considerations. 
The  expenditure  per  train  mile  in  respect  of  locomotive 

^  It  has  been  found  in  the  case  of  ooean-going  steamers  that  an  increase 
of  speed  from  1 1  to  12)  knots  per  hour  involyed  an  additional  expenditure 
of  47i  per  cent,  for  fuel 
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power  was,  in  1884,  as  under  for  the  principal  English 
mineral-carrying  lines  :— 

Expendltare  per 
Bailwayi.  Tndn  Mile. 

Great  Northern 7.62 

Lancashire  and  Yorkshire         •        .                .  8.19 

London  and  North- Western     ....  7.86 

Manchester,  Sheffield,  and  Lincohi  •                ,  7.13 

Midland •  7.67 

North-Eastem ia75 

—while  for  the  principal  passenger-carrying  lines,  the 
corresponding  expenditure  in  the  same  year  was  as 
under : — 

Exmnditure  per 
Bail  ways.  Train  Mile., 

d. 

Sooth-Eastern  •        •••.«•        8.61 

Great  Eastern 8.56 

London,  Brighton,  and  South  Coast .        .        .        8.97 

London  and  Soath- Western      ....        9.68 

Great  Southern  and  Western  of  Ireland  .        .        9.09 

But  these  figures  do  not,  after  all,  go  a  long  way  in 
clearing  up  the  question,  seeing  that  the  passenger-cany- 
ing  lines  have  generally  to  pay  a  much  higher  price  for 
their  fuel,^  in  consequence  of  being  remote  from  the  coal- 
fields ;  while  the  North-Eastem  Railway,  which  has  pro- 
bably the  command  of  the  cheapest  fuel  in  the  United 
Kingdom,  and  is  at  the  same  time  the  greatest  mineral- 
carrying  line,  has  the  highest  locomotive  train-mile  expen- 
diture of  the  whole. 

It  has  been  contended  in  several  quarters  that  the  cost 
of  motive-power  on  English  lines  is  much  higher  than 
it  ought  to  be,  considering  the  comparative  cheapness  of 
fuel  and  labour.  Mr.  Dorsey  ^  has  calculated  that  in  Eng- 
land the  expenditure  on  this  account  is  almost  double  what 

^  The  cost  of  fuel  per  ton  varied  in  1885  from  58.  lod.  in  the  case  of  the 
Lancashire  and  Yorkshire  Railway,  to  178.  8d.  in  the  case  of  the  North 
London. 

'  Paper  read  before  the  American  Society  of  Civil  Engineers,  January 
1886. 
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it  is  on  American  lines  when  the  latter  is  reduced  to  Ez^- 
lisli  prices.  The  details  of  his  comparison  of  fourteen 
leading  English  and  ten  leading  American  lines  are  sum- 
marised in  the  following  table,  in  percentages  of  the  total 
operating  or  working  expenses : — 


ItexuB, 

liinen 

>     Amerieaa 
Lilies. 

Americaa  Per- 
centages after 
Badojclnff  the 
Cost  of  Fuel 
and  Labour  to 
English  Rates. 

Fnel    ..... 

Wmges         .... 

BepaizB    and   renewals   of  | 
locomotiTes      .        .         { 

Totals . 

Percent. 
7.2 

8.6 
7.8 

Percent. 
1          9.6 

7.1 
6.1 

Percent. 

4.6 
3.6 

4-6 

236 

22.8 

\ 

12.8 

Mr.  Dorsey  maintains  that  this  rather  remarkable  result 
is  not  an  accidental  feature  of  a  single  year's  working,  but 
one  that  is  confirmed  by  an  analysis  of  the  annual  cost  of 
motive-power  on  the  principal  railways  of  both  countries 
over  a  series  of  years.  He  does  not,  however,  seek  to 
explain  the  reasons  for  the  difference  which  he  seeks  to 
establish  in  favour  of  American  working.  It  is  to  be  re- 
gretted that  this  has  not  been  attempted,  since  the  matter 
is  one  of  vital  importance,  in  the  interests  alike  of  railway 
shareholders  and  of  the  general  public. 

In  considering  the  cost  of  any  specific  commodity  or 
product,  regard  should  be  had  to  a  given  standard  of 
comparison.  In  attempting  to  frame  an  estimate  of  the 
comparative  expenditure  incurred  in  locomotive  power, 
that  standard  is  manifestly  the  amount  of  service  rendered, 
or  work  done.  In  Mr.  Dorse/s  comparison  of  English 
and  American  railroads,  this  standard  does  not  appear  to 
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have  been  kept  adequately  in  view.  In  order  to  place 
the  matter  on  what  we  conceive  to  be  a  more  reasonable 
and  intelligible  basis,  we  have  applied  this  standard  to 
Mr.  Dorsey's  figures,  and  the  result  hardly  appears  to  bear 
out  his  statement  of  results. 

The  first  test  to  which  we  propose  to  submit  the 
figures  is  that  of  the  cost  of  locomotive  power  per  train- 
mile  run.  This  is  not  necessarily  an  infallible  test,  as 
every  engineer  must  be  fully  aware.  The  service  rendered 
by  a  locomotive  cannot  be  adequately  measured  by  any 
such  standard,  since  there  are  no  criteria  whereby  to 
estimate  the  useful  effect  of  the  mileage  so  dealt  with, 
and  the  locomotive  may  be  simply  phunting  a  wagon, 
or  hauling  empties  in  one  case,  and  in  another  it  may 
be  hauling  a  load  of  looo  tons  at  the  rate  pf  30  miles  an 
hour.  In  both  cases,  the  work  done  is  expressed  in  the 
same  terms  of  mileage  run.  In  the  United  States,  as 
we  show  elsewhere,  the  average  work  performed  by  a 
locomotive  per  train-mile  run,  as  tested  by  the  average 
earnings  per  train-mile,  is  considerably  higher  than  in 
the  United  Kingdom,  and  this  fact  is  entitled  to  the 
fullest  consideration.  Subject,  then,  to  these  qualifica^^ 
tions,  we  find  that  the  average  expenditure  for  locomotive 
power  per  train-mile  on  the  ten  railways  selected  by  Mr. 
Dorsey  is  not  less  than  I2d.;  and  if  we  cast  out  the 
Baltimore  and  Ohio  Eailway,  which  appears  to  show  the 
remarkably  low  average  of  5d.  per  train  mile,  the  average 
comes  out  as  I4d.  per  train  mile.  Against  this,  we  have 
an  average  of  only  S./d.  per  train-mile  for  the  ten  prin- 
cipal railways  in  the  United  Kingdom — again  the  same 
railways,  by-the-bye,  that  Mr.  Dorsey  selected,  but  reduced 
in  number  from  fourteen  to  ten,  in  order  that  the  con- 
ditions of  the  comparison  may,  as  far  as  possible,  be 
strictly  parallel  to  each  other.  The  details  for  both  sets 
of  railways  are  given  in  the  following  tabular  statements 
(I.  and  11.) :— 
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It  will  be  observed  that  while  the  average  locomotive 
expenditure  per  train-mile  is  absolutely  higher  in  the 
United  States,  it  is  relatively  lower,  being  only  23  per 
oent.  of  the  total  working  expenditure,  as  compared  with 
27  per  oent  for  the  United  Kingdom.  This  fact  is  mani- 
festly not  without  importance,  and  it  is  made  a  good  deal 
of  in  comparisons  of  English  and  American  railways ;  but 
the  truest  test  would  seem  to  us  to  be  that  of  the  expen- 
diture per  train-mile.  Although  not  strictly  germane  to 
the  point  under  consideration,  attention  may  suitably  be 
directed  to  the  fact  that  the  average  working  expenditure 
per  train  mile  on  the  railways  dealt  with,  under  all  heads, 
is  4.4s.  in  the  United  States,  and  2.7s.  in  the  United 
Kingdom,  showing  an  increase  of  1.7s.  per  train  mUe  for 
American  lines,  or  63  per  cent.  In  a  subsequent  chapter 
we  shall  show  how  this  remarkable  difference  arises,  so 
far  as  it  is  capable  of  elucidation  by  the  figures  at 
command. 

There  is  still  another  method  of  instituting  a  comparison 
of  the  cost  of  motive-power  as  between  different  countries, 
which  we  propose  to  apply  to  the  case  under  considera- 
tion. It  is  that  of  the  average  annual  expenditure  for 
power  per  locomotive  employed,  including,  of  course,  as 
before,  the  several  items  of  fuel,  repairs  and  renewals, 
and  drivers'  wages,  &c.  The  next  two  tables  (III.  and  IV.) 
have  been  compiled  for  the  purpose  of  showing  the  results 
of  this  test  as  regards  the  English  and  American  lines 
already  specified.  It  will  be  observed  that,  on  the  ten 
English  lines  dealt  with,  the  average  annual  expenditure 
incurred  per  locomotive  employed  has  been  £6^6,  the 
average  number  of  train  miles  run  for  that  expenditure 
being  17,539.  In  the  United  States,  the  average  annual 
expenditure  per  locomotive  has  been  ;£^ii5i,  and  the 
average  number  of  miles  run  has  been  23,928.  To  run 
and  maintain  the  American  locomotive  has,  therefore, 
cost  ;£^SiS,  or  80  per  cent  more  over  the  year  than  has 
been  spent  on  its  English  congener,  against  which  there 
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is  to  be  placed  the  fact  that  the  American  locomotive  has 
done  an  average  of  6389,  or  37  per  cent,  more  miles  than 
the  English  one.  This  does  not  appear  to  justify  the 
assumption  that  American  motive-power  is  less  costly 
than  English,  but  seems,  on  the  contrary,  to  point  to 
quite  a  different  conclusion.  It  is  desirable  that  we 
should  not  overlook  the  fact  that  both  averages  are  made 
up  of  great  and  entirely  inexplicable  extremes.  On  the 
English  lines,  the  South-Western  shows  a  maximum  of 
;f900,  and  the  North-Western  a  minimum  of  £$0$,  per 
locomotive.  On  theAmericanlines,the  maxima  and  minima 
are  still  more  remarkable — the  New  York,  New  Haven, 
and  Hartford  having  an  average  as  high  as  £1774,  and 
the  Baltimore  and  Ohio  one  as  low  as  ;f  557,  per  locomotive. 
In  the  latter  case,  therefore,  we  find  one  line  with  just 
about  three  times  the  average  annual  expenditure  of 
another,  with  which  we  should  be  justified  in  expecting  it 
closely  to  correspond.  There  are  equally  unaccountable 
differences  in  the  annual  mileage  got  out  of  the  locomo- 
tives on  different  lines.  The  details  of  the  comparison  are 
presented  herewith : — 
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There  is  still  another  point  that  requires  to  be  put  in 
the  foreground  in  any  attempt  to  compare  the  cost  of 
locomotive  power  in  different  countries  and  on  different 
railways.  It  is  a  well-known  fact  that  passenger  traffic 
costs  less,  both  in  fuel  and  in  engine  repairs,  than  heavy 
goods,  and  especially  coal,  traffic.  It  seldom  happens 
that  exact  data  as  to  the  differences  arising  in  this  respect 
are  at  command,  but  the  following  comparison,  which  we 
have  collated  from  a  good  authority,^  will  show  approxi- 
mately how  the  two  descriptions  of  traffic  compare  as 
regards  the  cost  of  fuel : — 


Bailwaya. 

Consumption  of  Fuel  per 
Engine  Mile  in 

Passenger 
Engines. 

Goods 
Engines. 

Great  Soathem  and  Western  of  Ireland 
Philadelphia  and  Reading     . 
Paris,  Lyons,  and  Mediterranean  . 

Averages    . 

lbs. 
23.36 

57 

351S 

lbs. 
37.6 

87 
66.94 

38.50 

63.85 

It  would  appear  to  follow  from  these  figures  that  the 
consumption  of  coal  by  goods  engines  is  about  25.35  lbs., 
or  66  per  cent.,  higher  than  in  the  case  of  passenger 
engines.  In  the  working  of  mineral  traffic  the  consump- 
tion of  fuel  is  greater  still,  the  Philadelphia  and  Beading 
Kailway  returning  their  average  at  121  lbs.  of  anthracite 
coal  per  mile,  as  compared  with  87  lbs.  in  the  case  of 
ordinary  goods  engines. 

It  is  much  the  same  with  regard  to  the  cost  of  repairs 

^  Paper  on  "The  Repairs  and  Renewals  of  Looomotives,*'  by  Alex. 
MDonnelL  MinuU$  of  Proceedings  of  the  InttUution  of  Civil  Engineers, 
vclL  48,  pp.  7,  i8>  and  25. 
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and  renewals,  although  not  to  an  equal  extent.  From  the 
source  already  quoted,  we  extract  the  following  figures, 
showing  the  differences  that  have  been  found  in  this 
regard  on  leading  lines  in  the  United  Kingdom,  the 
United  States,  and  France : — 


Railways. 

Cost  of  Repairs  and  Renewals 
per  Engine  Mile  in 

Ordinary  Paa- 
aenger  ^igines. 

Ordinary  Goods 
Engines. 

Great  Soathem  and  Western  of  Ireland 
Philadelpbia  and  Reading     . 
Paris,  Lyons,  and  Mediterranean 

Averages    . 

d. 
.809 

2.10 
2.54 

d, 
.900 

3-34 

X.816 

2.123 

In  this  item  there  would  seem  to  be,  on  an  average  of 
these  three  lines,  a  difference  of  .307d.  per  mile  against 
the  goods  engines,  being  equal  to  about  17  per  cent.  In 
the  case  of  coal  traffic,  the  Philadelphia  and  Eeading 
Company  calculate  their  engine  repairs  at  3.13d.  per  mile, 
which  is  about  50  per  cent,  more  than  the  average  of  the 
passenger  engines.  Assuming  this  difference,  more  or  less 
modified,  to  be  of  general  application,  it  is  clear  that  in 
the  United  Kingdom,  where  there  is  a  much  larger  coal 
traffic  than  in  any  other  country  in  the  world,  the  ex- 
penditure for  motive-power  might  fairly  be  expected  to  be 
correspondingly  more. 

With  reference,  however,  to  the  ten  typical  lines  of 
each  country  selected  by  Mr.  Dorsey,  and  adopted  by  our- 
selves, for  the  purposes  of  a  comparison  of  the  United 
Kingdom  and  the  United  States,  there  does  not  seem  to 
be  any  point  in  favour  of  English  lines,  as  regards  the 
character  of  the  traffic  carried.    On  the  contrary,  the  ten 
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American  lines,  with  a  total  mileage  of  81,587,000,  have 
run  51,150,000  miles,  or  63  per  cent,  of  the  whole,  in 
goods  trains.  The  United  Kingdom,  on  the  contrary, 
shows,  with  regard  to  the  selected  lines,  a  total  train 
mileage  of  200,291,000,  of  which  99,497,000  miles,  or  50 
per  cent,  were  goods  trains.  This  difiPerence  manifestly, 
to  a  certain  extent,  explains  and  justifies  the  higher 
expenditure  for  locomotive  power,  per  train  mile  and  per 
locomotive  employed,  that  we  have  found  to  prevail  in  the 
United  States.  It  may  at  the  same  time  be  remarked 
that  in  both  cases  the  more  important  mineral  carrying 
lines  are  embraced  in  the  comparisons,  and  that  a  com- 
parison of  the  two  countries  as  a  whole  would  bring  out 
a  rather  different  result.  Particulars  are  contained  in 
Tables  V.  and  VI.  :— 


v.  StalemerU  showing  the  Comparative  Mileage  of  Goods  and  Passenger 
Trains  on  Ten  Principal  British  Railways  in  1884. 


Mileage 

Mileage  of 

TnlLtl 

Percentage  of 

Railways. 

of  Goods 

Traina 

(z  =  1000). 

Passenger 

Trains 
(x— zooo). 

XOwU 

MUeage 
(xsxooo). 

Goods  Train 

Mileage  on 

Total. 

Great  Northern 

8.214 

8,764 

16,978 

1 

48 

North-Easteni 

It* 

'3.955 

9,918 

23,873 

58 

Midland 

■                •                * 

19,700 

13.561 

33261 

59 

London  and  North< 

•Western  . 

i8»437 

19.747 

38,184 

48 

Great  Western 

1               •                • 

15.836 

14,621 

30,457 

52 

Great  Eastern 

1                •                t 

5.502 

8.551 

14,053 

39 

Galedonian     . 

■                •                • 

6,910 

5.579 

12,489 

55 

North  Bntish 

1                «                • 

6.435 

5.241 
8,109 

1 1,676 

55 

London  and  South- 

-Western  . 

3.075 

11,184 

27 

London,  Brighton,  and  South  ) 
Coast        .        .        .         t 

1.433 

6,703 

8,136 

18 

Totals  and  aver 

age  . 

99.497 

100,794 

200,291 

50 
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"VT.  SUUemerU  thawing  the  Comparative  Mileage  of  Ooods  and  Pauenger 

Train»  on  Ten  American  Railroadi. 


1 


Miloage 

Mileage  of 

Total 

Percentage 

Railroads. 

of  Ooods 
Trains 

Passenger 
Trains 

Mileage  of 
all  Trains 

of  Goods 
Train  Mileage 

(z  —  zooo). 

(1  =  1000). 

(i  —  zooo). 

onTotaL 

Boston  and  Albany 

3,oio 

1,949 

4,959 

61 

Boston  and  Lowell 

6io 

1,305 

1,915 

32 

Boston  and  Maine 

540 

1,289 

1,829 

30 

Boston  and  Providenoe  . 

246 

727 

973 

25 

Old  Colony    .... 

799 

1,629 

2,428 

33 

New  York,  New  Haven,  and 
Hartford    . 

1,461 

2,365 

3,826 

38 

New  York,  Ijake  Erie,  and 

66 

Western     . 

7,513 

3,791 

11,304 

New     York     Central    and 
Hudson  River     . 

10,027 

6,42s 

16,452 

61 

Pennsylvania — Pa.  Division  . 

i5»oi5 

S.776 

20,791 

72 

Baltimore  and  Ohio 
Totals  and  average  . 

11,929 

5, 181 

17,110 

70 

51,150 

30,437 

81,587 

63 

Hitherto  we  have  limited  our  comparison  of  the  cost  of 
locomotive  power  in  the  United  Kingdom  and  the  United 
States  to  a  number  of  selected  lines  in  both  countries, 
selected,  not  by  us,  but  by  the  author  whose  statements 
and  conclusions  we  have  deemed  it  desirable  to  traverse. 
It  is,  however,  possible  to  carry  the  matter  further  than 
this,  since  there  are  in  existence  daia  concerning  the 
general  working  expenses  of  all  the  railroads  of  the  United 
States  for  the  year  1880,  collected  for  census  purposes.^ 
In  the  absence  of  such  statistics  for  a  later  period,  we 
must  have  recourse  to  those  for  that  year ;  but  it  is  scarcely 
probable  that,  in  the  comparatively  short  interval  that  has 
since  elapsed,  the  general  character  and  scope  of  the  facts 
will  have  altered  very  materially. 

Taking  the  railroads  of  the  United  States  as  a  whole, 
the  expenditure  incurred  in    1880  under  the   head  of 

^  Report  on  the  Agencies  of  Transportation  in  the  United  States,  includ- 
ing the  Statistics  of  Railroads,  &c.    Washington,  1883. 
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locomotive  power  was    88,048,000    dollars,  divided    as 
follows : — 


Fuel   . 
Water-supply 
Locomotive  servioe 
Repairs,  kc. 
Oil  and  waste 


32,836,000  dollars 

2,388,000  „ 
27,239,000  „ 
21,831,000  „ 
.  3.754,000     „ 


And  as  the  total  train  mileage  for  the  same  year  was 
463,341,000  miles,  it  follows  that  the  average  cost  of 
locomotive  power  per  train  mile  was  approximately  9.id.^ 
The  average  expenditure  under  the  same  heading  and  for 
the  same  year  was,  in  the  case  of  the  United  Kingdom, 
8. id.  per  train  mile,^  so  that  there  was  a  difference  of 
i.od.,  or  about  12  per  cent,  against  the  railways  of  the 
United  States. 

On  comparing  this  item  of  8.sd.  per  train  mile  with  the 
1 2d.  per  train  mile  which  we  found  to  be  the  average  cost 
of  motive-power  on  Mr.  Dorsey*s  ten  selected  lines,  the 
difference  is  so  startling  as  to  suggest  either  that  on  the 
latter  lines  the  average  expenditure  on  this  account  is 
considerably  higher  than  that  of  the  country  as  a  whole,  or 
that  the  locomotive  expenditure  has  largely  increased  in 
the  interval  Both  reflections  are  probably  more  or  less 
accurate.  It  is  certainly  true  that  since  1880  the  average 
load  carried  per  train  mile  has  been  considerably  augmented, 
and  it  may  safely  be  assumed  that  locomotive  expenses 
have  proceeded  on  the  same  lines. 

The  considerations  just  stated  naturally  lead  up  to  that 
of  the  comparative  earning  power  of  EngUsh  and  American 
locomotives.  This  question,  while  not  less  important  than 
that  which  has  been  already  dealt  with,  is  even  more 
readily  demonstrable  by  figures. 

In  the  United  ELingdom,  the* total  number  of  locomo- 

^  In  this  calcolatioii,  the  dollar  has  been  converted  at  4s. 
*  Messrs.  Galcraft  and  Giffen's  General  Report  to  the  Board  of  Trade 
on  the  Railways  of  the  United  Kingdom  for  i88a 
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tives  returned  as  being  in  the  possession  of  all  the  railways 
in  1884  was  14,827.  The  total  gross  receipts  from  all 
traffic  for  the  same  year  was  6yi  millions  sterling.  The 
gross  earnings  of  each  locomotive  would  therefore  appear 
to  have  been  about  ;^4586. 

In  the  United  States,  the  total  number  of  locomotives 
returned  as  belonging  to  the  railways  as  a  whole  was 
23,823,  and  the  gross  earnings  from  all  sources  amounted 
to  about  202  millions  sterling,  so  that  the  average  gross 
earnings  per  locomotive  amounted  to  about  ;£^8476.  It 
would  therefore  seem  as  if  the  American  locomotives  each 
earned  a  sum  of  £S^9^t  ^^  ^4  P®^  cent.,  more  than  the 
locomotives  on  English  lines.  It  must  not,  however,  be 
forgotten  that,  in  the  United  States,  the  railways  have  a 
considerable  revenue  from  coal  lands  and  other  sources, 
with  which  locomotives  have  really  nothing  to  do.  In 
the  returns  for  1883,  the  gross  earnings  from  passenger 
and  freight  traffic  are  returned  at  188  millions  sterling, 
so  that  there  was  a  difference  of  about  14  millions  earned 
from  other  sources  than  transportation.  Even,  however, 
when  we  have  deducted  this  last-named  sum  from  the 
202  millions  returned  as  the  gross  revenue  from  all 
sources,  there  still  remains  a  really  astounding  differ- 
ence in  favour  of  the  earning  power  of  the  American 
locomotive. 

When  we  come  to  consider  the  net  earning  capacity  of 
English  and  American  locomotives,  we  find  equally  re- 
markable differences.  The  total  net  receipts  from  railway 
working  in  the  United  Kingdom  in  1884  amounted  to 
33J  millions  sterling,  which  con*esponds  to  an  average  of 
;^2246  per  locomotive ;  whereas,  in  the  United  States,  the 
net  transportation  earnings  amounted  to  a  total  sum  of  73 
millions  sterling,  giving  an  average  of  ;£'3o64  per  locomo- 
tive, which  is  ;;g'8i8  per  locomotive,  or  36  per  cent.,  higher 
than  the  average  for  the  United  Kingdom. 

At  the  first  blush  it  would  appear  that  this  greater 
earning  power  of  American  locomotives  must  be  due 
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either  to  the  existence  of  a  higher  range  of  rates  and  fares 
in  the  United  States,  or  to  the  fact  that  they  run  a  con- 
siderably greater  average  mileage,  or  to  a  greater  average 
train-load,  or  to  all  of  these  causes  combined 

There  is  no  reason  for  supposing  that  the  first  of  these 
presumed  influences  has  anything  to  do  with  the  matter, 
since  the  average  charges  for  the  transport  of  both  goods 
and  passengers,  but  especially  the  former,  are  much  lower 
on  American  than  on  English  lines,  or  indeed  on  any 
European  railways. 

We  come,  then,  to  consider  how  far  the  apparent  supe- 
riority of  American  locomotive  earnings  is  affected  by  the 
greater  average  mileage  run  per  locomotive. 

The  total  number  of  train  miles  run  by  the  14,827  loco- 
motive engines  in  the  United  Kingdom  was  272,803,CXX), 
being  an  average  of  18,395  miles  per  engine.  In  the 
United  States,  the  23,823  locomotives  ran  a  total  distance 
of  538,01 1,000  train  miles,  being  an  average  of  22,583  per 
engine.  In  the  United  States,  therefore,  each  locomotive 
covered  during  the  year  4188  miles,  or  23  per  cent.,  more 
than  the  locomotives  of  the  United  Kingdom. 

It  is,  however,  necessary  to  proceed  further  even  than 
this  before  we  can  get  at  the  whole  truth  of  the  matter. 
After  all,  the  real  secret  of  the  higher  average  earning 
capacity  of  the  American  locomotive  is  not  due  so  much 
to  the  greater  average  mileage  which  it  performs,  as 
to  the  greater  average  load  which  it  draws.  This  is  suffi- 
ciently evident  from  the  circumstance  that,  while  the 
average  gross  receipts  per  train  mile  in  1885  amounted  in 
the  United  Kingdom  to  43.  lod.,  they  were  not  less  than 
78. 5d.  in  the  United  States,  showing  a  difference  of  2s.  7d., 
or  54  per  cent.,  in  favour  of  the  latter  country,  and  that, 
too,  notwithstanding  the  lower  range  of  rates  that  prevails 
on  American  railroads. 

Unfortunately,  there  are  no  reliable  materials  at  com- 
mand for  a  comparison  of  the  average  weight  of  the  live, 
or  paying,  load  in  the    two  countries.     In  the  United 
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States,  the  number  of  tons  carried  one  mile  in  1883  was 
returned  at  44,065  millions,  and  by  dividing  into  this  sum 
the  350  millions  of  train  miles  run  by  goods  trains,  it 
would  appear  as  if  the  average  number  of  tons  carried  per 
train  mile  was  126.  In  the  absence  of  any  specific  returns 
of  ton-mile  traffic  on  English  lines,  any  attempt  to  com- 
pute the  average  weight  of  the  trains  would  necessarily  be 
conjectural. 

The  gross  and  net  earning  power  of  locomotives  on 
English  lines  has  shown  a  decrease  within  recent  years. 
The  gross  earnings  have  fallen  from  ;^S039  in  1874  to 
£4611  in  1884;  and  the  net  earnings  have  fallen  within 
the  same  period  from  ;^2248  to  £2167.  The  details  are 
appended : — 

Orott  and  Net  Earning  Power  of  Engluih  Locomotivei. 


WninlMr  of 

Total  Orou 

Total  Net 

Gross  Earnings 

Net  Earnings 

Tean. 

JL^  *****  *^0*     V* 

Lneoinnti  v  as 

Earnings 

Earnings 

per 

per 

(£1  =  1000). 

i£i  — 1000). 

LocomotiTO. 

Locomotiye. 

1874 

9,554 

^^48,142 

£21,476 

;^5,o39 

;f 2,248 

'!75 

10,000 

49,771 

22,473 

4,977 

2,247 

1876 

10.439 

50,504 

23,000 

4,838 

2,203 

1877 

10,636 

5 '.063 

23,367 

4,801 

2,197 

1878 

10,804 

51,069 

23,915 

4,727 

2,214 

^IP 

10,977 

50,437 

24,222 

4,595 
4,805 

2,207 

1880 

11,172 

53,598 

26,033 
26,348 

2,330 

1881 

1 1,474 

54,924 

4,787 

2,296 

1882 

11,847 

56,596 

26,849 

4,777 

2,266 

'!!3 

12,144 

57,978 

27,399 

4,774 

2,256 

1884 

12,482 

57,557 

27,043 

4,611 

2,167 

Whether  the  decrease  of  earning  capacity  here  exhibited 
is  due  to  a  reduction  of  the  train  load,  or  to  a  reduction 
of  the  average  tari£f  charges,  is  not  apparent  on  the  face  of 
it  The  gross  earnings  per  locomotive  in  the  United 
States  were  £6420  in  the  census  year  1 880,  and  £6Soo  in 
1883. 

Coming  now  to  deal  with  the  Continent  of  Europe,  we 
find  that  the  number  of  locomotives,  and  the  average 
annual  and  daily  mileage  of  each,  on  the  principal  railway 
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systems— distinguishing  the  State  from  the  private   or 
companies'  lines — were,  in  1883,  as  under: — 

Siatement  thawing  the  Total  Number  of  Locomotive*  in  Different  Countrie$j 
the  Number  of  Train- MUet^  and  the  Average  Mileage  Bun  per  Locomo- 
tive Annually,  and  per  Day, 


Average 

Avenure 

Number 

Train- 

MUesper 

Miles  per 

Countriei. 

of  Loco- 

Miles 

Locomo* 

Locomo- 

motives. 

(x  =  xcoo). 

tive  per 
Annum. 

tive  per 
Day. 

Germany — 

State  railways 

8,938 

105,613 

11,816 

32 

Private  railways  worked  by  ) 
SUte  .         .         .         .         ( 

932 

10,812 

11,601 

32 

Companies'  railways 
Totals 

1,460 

18,062 

12,371 

34 

",330 

134*489 

11,870 

33 

Austria — 

State  railways 

410 

5,819 

14,193 

39 

Private  lines  worked  by  the 
SUte  .... 

382 

6,029 

15,783 

43 

State    railways    worked    by ) 
companies  .         .         .         ( 

50 

627 

12,540 

34 

Companies'  railways 
Totals 

2,829 

34,668 

12,255 

34 

3»67i 

47,144 

12,842 

35 

Belgium — 

State  railways 

1,570 

21,550 

13,726 

38 

Companies'  railways 
ToUls 

220 

2,320 

10,545 

29 

',790 

23,870 

13,335 

37 

France— Lines  of  general  interest 

State  railways .... 

376 

6,576 

17,489 

48 

State    railways    worked    by 
companies  . 

18 

2,355 

•  •  • 

•  •• 

Companies'  railways 

7,496 

122,822 

16,385 

45 

Lines  of  local  interest — Private 

raQways      .... 
Totals 

198 

4,106 

20,737 

57 

8,088 

135,860 

16,798 

46 

Italy- 

State  railways 

1,630 

24,642 

15,118 

41 

Luxembourg      .... 

34 

433 

12,735 

il 

Norway 

III 

1,557 

14,027 

Netherlands       .... 

519 

",435 

22,033 

60 

Roumauia 

211 

2,207 

10,460 

29 

Russia 

5,844 

61.940 

10,599 

29 

Finland 

98 

1,177 

12,010 

33 

Switzerland        .... 

595 

7,674 

12,897 

35 
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According  to  these  figures,  it  would  appear  that  the 
greatest  amount  of  work  was  got  out  of  the  locomotives 
employed  on  Dutch  railways  and  on  local  lines  in  France ; 
the  next  greatest  on  the  State  lines  of  the  latter  country ; 
while  the  third  place  is  occupied  by  the  French  private 
lines  of  general  interest.  In  Germany,  the  average  appears 
to  be  pretty  uniform,  as  regards  both  State  and  companies' 
lines. 

In  India  the  average  mileage  run  by  locomotive  engines 
varies  quite  as  much  as  in  European  countries,  as  the 
following  figures  show  : — 

Statement  tJiowing  the  Averuge  Number  of  Loeomotivet  Employed  on  the 
Prineipal  Broad  Qa/uge  Railway 9  in  India,  and  the  Average  Work 
obtained  from  each  during  the  Tear  1 883. 


Railways. 

Number 
of  Locomo- 
tives. 

Total 

Engine 

Mileage 

(1  =  xooo). 

Average 
Annual 
Mileage 

per 
Engine. 

Average 

per 

Engine 

per  Day. 

East  Indian 
Great  Indian  PeninBula 
Madras       .... 
Bombay,      Baroda,      and 

Central  India 
Eastern  Bengal  . 
Said,  Punjaub,  and  Delhi  . 
Oudh  and  Rohilcund  . 
Indus  Valley  and  Candahar 
Nizam's      .... 

Totals  and  averages 

536 

447 
150 

XOO 

48 

159 
125 

156 

9 

11,982 
8,943 

2,172 

2,210 

1,019 
3.306 
1,781 

2,195 

3" 

22,355 
20,007 

14,478 
22,  lOI 

21,231 

20,781 
14,248 
14,069 

34,514 

61.2 

54.8 
39.6 

60.6 

56.9 
39.0 
38.5 
94.5 

1730 

33.919 

19,606 

53-71 

The  average  mileages  shown  by  the  East  Indian  and  the 
Bombay,  Baroda,  and  Central  Indian  Eailways  are  much 
higher  than  are  generally  to  be  found  on  European  lines. 
On  the  other  hand,  the  results  shown  for  the  Madras  and 
the  Oudh  and  Eohilcund  lines  are  below  the  European 


average. 


It  is,  however,  to  be  borne  in  mind  that  the  question  of 
the  average  daily  or  yearly  mileage  of  a  locomotive  engine 
is  not  to  be  determined  by  its  own  capacity  alone.    It  is  a 
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problem  that  has  other  factors  surrounding  and  influencing 
it,  that  must  be  taken  into  account.  One  of  these  is  the 
most  economical  rate  of  speed.  Another  is  the  endurance 
of  the  men  in  charge. 

The  greatest  proportion  of  the  locomotives  employed  in 
the  principal  countries  of  the  world  are  engaged  on  goods 
traflSc.  That  traffic  may  be  regarded  as  worked  with  a 
minimum  of  economy  at  the  rate  of  15  to  18  miles  per 
hour.  If  the  lower  figure  be  taken,  it  is  clear  that,  unless 
the  enginemen  are  to  be  kept  on  duty  for  more  than  ten 
hours  per  day,  it  is  not  economically  practicable  to  run  the 
same  engine  for  more  than  150  to  160  miles  per  day. 

Sir  Daniel  Gooch  specifically  stated  to  the  Eoyal 
Commission  of  1866  that  on  the*  Great  Western  line  the 
average  to  which  the  engines  were  generally  worked  was 
about  160  miles  per  day.  He  added,  however,  that  with- 
out undue  wear  and  tear  an  engine  should  do  as  much 
as  200  miles  per  day,  if  the  endurance  of  the  men  per- 
mitted. 

In  the  United  States  most  of  the  principal  lines  now 
adopt  a  system  known  as  "first  in,  first  out,"  which  is 
designed  to  obtain  a  higher  average  mileage  from  the 
locomotive  without  exacting  too  much  from  the  men  in 
charge.  The  principle  of  the  system  is,  that  the  next 
engine  staff  or  crew  in  order  shall  take  the  next  engine  in 
order,  and,  thus,  by  having  many  more  engine-hands  than 
are  absolutely  required  to  man  the  locomotives,  something 
like  50  per  cent,  more  service  is  got  from  the  engines. 
By  the  adoption  of  thia  system,  the  Pennsylvania  Bailroad 
Company  increased  the  annual  mileage  per  locomotive 
from  19,244  miles  in  1870  to  27,644  in  1881.^ 

Regarding  the  cost  of  working  locomotive  engines  over 
a  series  of  years,  it  appears  that  the  average  has  within 
the  last  few  years  shown  a  substantial  decline.  On  the 
principal  British  railways  the  decrease  has  varied  from 

^  "  Report  on  the  Internal  Commeroe  of  the  United  States  for  1882,"    V/ 
p.  301. 
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a  minimum  of  21  per  cent,  on  the  Lancashire  and  York- 
shire and  North-Eastem  Bailways  to  a  maximum  of  30 
per  cent  on  the  South-Eastern.  In  only  one  case — that 
of  the  South-Westem — ^has  there  been  an  increase  in  the 
later  year.    The  figures  are  appended : — 

Statement  thovnng  the  Cost  cf  Locomotive  Power  per  Train  MUe  on  the 
Principal  English  Railways  in  1874  and  1884. 


Percent- 

Railways. 

1874- 

X884. 

Decrease 
in  1884. 

age  of 

Decrease 

in  Z884. 

d. 

d. 

d. 

Per  cent 

London  and  North-Westem  . 

10.38 

7.86 

-  2.52 

24 

Caledonian     .... 

10.72 

8.13 

-  2.59 

24 

Great  Eastern 

"•35 

8.56 

-  2.79 

25 

Great  Northern 

9.92 

7.62 

-  2.30 

23 

Great  Western 

9.29 

7.69 

-  1.60 

17 

Great  Western  of  Ireland 

II. 14 

9.09 

-  2.05 

18 

Lancashire  and  Yorkshire 

10.24 

8.10 

-  2.14 

21 

London  and  South-Westem 

9.42 

9.68 

•  •  • 

•  •  • 

London,  Brighton  and  South  Coast 

11.97 

8.97 

-  3.00 

25 

Manchester,  Sheffield  and  Lincoln- ) 
shire ( 

9.30 

7.13 

-  2.17 

23 

Midland 

10.84 

7.67 

-  3- 17 

29 

North-Eastem        .... 

13.67 

10. 75 

-  2.92 

21 

South-Eastern        .... 

12.38 

8.61 

-  3.77 

30 

In  order,  however,  to  fully  appreciate  the  extent  of  the 
economy  that  has  been  effected  in  locomotive  power,  it  is 
necessary  to  go  much  farther  back  than  1874.  The  most 
remarkable  results  in  this  direction  took  place  prior  to 
that  date. 

In  1865,  locomotive  and  traffic  charges  amounted  to 
64.95  per  cent,  of  the  whole,  and  in  1884  they  were  27 
per  cent,  of  the  whole  cost  of  working  per  train  mile. 
The  variations  which  this  item  had  undergone  up  to  1867 
are  thus  referred  to  in  the  Beport  of  the  Soyal  Commission 
issued  in  that  year. 

"  The  Reports  of  the  Board  of  Trade  show  the  following 
to  have  been  the  cost  per  train  mile  for  1840 : — 
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d. 
Coke 8.356 

Oil asdo 

Wages  of  enginemen  and  firemen 1.510 

Wages  of  labooren  and  cleaners,  &c.        ....  1.910 

Superintendent,  clerks,  office  charges,  firemen  .  2.040 

Repairs 3.549 

Sundries 0*936 

Total "18.661 

''Soon  after  that  time  an  essential  improvement  took 
place  in  the  construction  of  engines  by  the  introduction 
of  the  system  of  working  steam  expansively,  and  in  1845 
the  following  appears  to  have  been  the  cost  per  train  mile 
on  the  Great  Western  Eailway : — 


Ck)st  of  repairs 

coke 

enginemen  and  firemen's  wages 
[  general  charges 

Total     . 


n 


tf 


PuMnger 
Trains. 

Goods 
Trains. 

3.03 
3.13 

1.34 
1.64 

d. 

2.34 
5.26 

1. 16 

1.94 

9.14 

layo 

"On  the  Great  Western  Eailway,  the  cost  in  1866  was 
as  follows : — 

d. 

Fuel 1.71 

Wages  of  enginemen  and  firemen 1.49 

Wages  of  cleaners  and  cokemen,  kc 43 

Oil,  tallow,  and  sundry  stores 28 

Wages  and  materials  for  repair  and  renewal  of  engines  >    ,  ^^ 

and  tenders j    ^ 

Water,  including  pnmping-engines 18 

Salaries  of  superintendents 16 

Gras  rates,  buildings,  and  fire  charges 13 

Total  ....      7.62 

Or  more  accurately,  as  deduced  from  the  ooft  and  mileage      7.65 

*'  This  average  may  be  resolved  into  d/sd.  per  train  mile 
for  passengers,  and  8.5d.  per  train  mile  for  goods. 

*'  The  repairs  to  engines  and  carriages,  including  the  rent 


U2 


RA IL  WA  Y  PROBLEMS. 


of  wagons  which  the  company  hire,  amounted  to  3.57d. 
per  train  mile ;  hence  the  average  cost  of  a  train  for  all 
these  charges  was  ii.22d.  per  mile  run  in  1866." 

The  following  table  shows  the  cost  of  trains  per  train 
mile  on  the  Great  Northern  Eailway : — 


Items. 


The  cost  of  working  passenger  trains ) 

averaging  7  carriages     .  .  ( 

The  cost  of  working  passenger  trains  i 

averaging  8^  carriages   .        .        .  ) 
The  cost  of  working  passenger  trains 

averaging  lo}  carriages  . 
The    cost    of    working    goods    trains 

averaging  25  carriages   . 
The  cost  of  working  passenger   and 

goods trainsaveraging  16} carriages  ) 


Engines. 


5.90 

7.63 
8.54 
8.99 
8.50 


Carriages 

and 
Wagons. 


d. 
1.47 

1.74 

2.21 

2.60 

2.26 


Totals. 
d, 

7-37 

9-37 

10.75 
11.59 

10.76 


The  items  of  expenditure  which  make  up  the  total 
expense  of  working  the  trains  on  the  Great  Western  Rail- 
way are  shown  in  detail  for  1865  in  the  following  state- 
ment supplied  by  Sir  Daniel  Gooch : — 

Items.  Cost  per  Train  Mile. 

t.      d. 

Maintenance  of  way o  6.35 

Locomotive o  7.65 

Carriage  and  wagon  repairs o  3.37 

Bent  for  wagons o  .19 

Traffic  charges o  6.91 

General  charges o  2.74 

Compensation o  45 

Furniture,  &0. O  .13 

Working  joint  lines  and  stations   .                         .  o  .99 

Fire  insurance o  .07 

General  office  expenses o  .62 

Grovemment  duty o  1.12 

Miscellaneous  expenses o  .04 

Rates  and  taxes o  i.io 

Bad  debts o  .06 

Stamps  for  debentures o  .02 

Total        ...     2    7.81 
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On  the  Great  Northern  Eailway  the  following  were  the 
corresponding  charges,  as  furnished  by  Mr.  Sturrock  to 
the  Devonshire  Commission : — 

Cost  Derived  from  an  ATenge 

of  Ten  Tewrs.  For  1865. 

d.  d. 

Engines 8.50  per  train  mile .        .    9.577 

Carriages  .         1.74  (      ^  26  J  2.32  J         « 

Wagons  .  2.60  J      ^'^^   "  *'  j  3.00  \  ^745 

10.76  12.325 

Maintenance  of  way  .      5.13   1,  „  .     5.8S0 

Coaching  and  merchandise  traffic,  l.^^^^  t^^st^k 

compensation,  duty,  &C.  {    ^^^   "  „         .        .  12.400 

Total  worldng  expenses .  27.98   „  „         .        .  30.685 

The  whole  cost  of  working  a  train  on  the  Great  Western 
Sailway  for  1865  thus  amounted  to  2s.  7.8 id.  per  train 
mile.  On  the  Great  Northern  Eailway,  it  was  2s.  6.68sd. ; 
on  the  South-Eastern  Bailway,  2S.  io.72d.;  and  on  the 
Northern  of  France,  2s.  7.34d. 

These  figures  sufficiently  prove  not  only  the  great  varia- 
tions that  have  occurred  in  the  cost  of  locomotive  power,  as 
between  one  period  and  another,  but  also  the  relation  that 
this  item  of  expenditure  bore  to  each  of  the  others.  It  is 
necessary  to  remember,  in  regard  to  these  figures,  that  the 
economy  is  much  greater  than  it  appears  on  the  surface, 
since  the  size  and  power  of  the  locomotives  have  been 
very  greatly  increased,  and  the  average  train  loads  have 
also  been  augmented,  although  not,  as  we  have  elsewhere 
shown,  to  the  extent  that  they  should  have  been. 

The  following  statement,  which  has  been  compiled 
from  the  reports  of  the  London  and  North- Western  Eail- 
way Company,  shows  in  what  items  the  economy  has 
chiefly  taken  place  over  the  last  ten  years : — 
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StaUment  showing  the  Total  Expenditure  incurred  for  Locomotive  PotDer  on 
the  London  and  North-  Western  Railway  o^er  the  Ten  Tears  ending 
1885,  toith  the  Expenditure  for  that  Tear  alone,  and  the  Averages  per 
Train- Mile  for  both  Periods. 


Items. 

Total  Expen- 
diture for 
Period  1876-85. 

Avenge 

perTr^ 

MUe. 

Expendittire 
in  1885. 

Average 

per  Train 

Mile. 

Wages     .... 
Fuel         .... 
Water      .... 
Oil  and  stores  . 

4,323,829 

2,623,769 

107,844 

463,866 

d, 
2.9 

1.7 
0.07 

a3i 

£ 
466,600 
288,074 

8,485 

54,707 

2.8 

1.7 
0.05 

0.32 

There  are  many  engineers  who  contend  that  the  English 
locomotive  is  still  an  expensive  machine  as  regards  fuel 
consumption.  Mr.  Crampton,  whose  engines  have  been 
worked  with  such  signal  success  for  many  years  on  the 
Korthem  of  France,  has  recently  had  a  report  from  the 
engineer-in-chief  of  that  line,  intimating  that  the  average 
consumption  of  fuel  in  his  engines  over  twelve  years  has 
varied  from  24.8  lbs.  to  29.9  lbs.  per  mile.  This  figure,  on 
the  face  of  it,  appears  to  compare  very  favourably  with  the 
average  of  English  lines,  but  it  is  needless  to  remark  that 
it  is  not  the  quantity  of  fuel  alone  that  is  to  be  considered. 
The  weight  of  the  load  carried,  the  quality  of  the  fuel 
burned,  the  rate  of  speed,  the  condition  of  the  locomotive, 
and  other  points  equally  manifest,  must  exercise  each  its 
share  of  influence  in  the  determination  of  this  problem. 
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CHAPTER  X. 

ECONOMY  OF  FUEL. 

In  a  previous  chapter  we  have  pointed  out  that  locomo- 
tive power  represented  26  per  cent,  of  the  total  working 
expenditure  per  train  mile  of  the  railways  of  the  United 
Kingdom  in  1884.  The  several  items  that  make  up  this 
sum  are  not  specifically  given  in  the  Board  of  Trade 
returns,  but  they  are  tabulated  in  the  railway  companies' 
half-yearly  reports,  which  show  that,  next  to  wages,  fuel 
is  the  most  expensive  of  the  several  items  that  make  up 
the  running  account. 

There  are,  however,  remarkable  differences  as  between 
one  line  and  another,  even  in  a  matter  that  would  seem 
to  admit  of  so  much  uniformity  of  practice  and  results  as 
that  of  fuel.  These  difiGerences  are  sometimes  dependent 
upon  the  type  and  age  of  the  engines  employed,  sometimes 
upon  the  quality  of  the  fuel,  sometimes  upon  the  average 
rates  of  speed,  and  sometimes  upon  the  average  weight  of 
the  train. 

It  is  not  without  interest  to  examine  these  differences, 
so  far  as  we  have  materials  at  command,  with  a  view  to 
ascertaining  how  far  English  railways  compare  favourably 
or  otherwise  with  the  railways  of  other  countries. 

But  first  let  us  look  at  the  British  railways  in  relation  to 
one  another.  From  the  accounts  of  the  two  leading  Eng- 
lish lines — the  London  and  North- Western  and  the  Great 
Western — we  have  compiled  the  following  statement  of 

the  several  items  that  entered  into  the  running  expenses 

K 


146 


RAILWAY  PROBLEMS, 


account  for  the  year  ending  December  31,  1885,  with  the 
percentage  proportion  which  each  bore  to  the  total : — 

Statement  shotoing  the  Expenditure  incurred  for  Locomotive  Power  on  the 
North- Western  and  Great  Western  Railtoayt  during  the  Year  1885. 


Itoms. 

London  and  North* 
Western. 

Great  Western. 

Total  Sum. 

Per  Cent, 
on  Total 

Total  Sum. 

Per  Cent. 
onTotaL 

Wages 

Fuel    .... 

Water. 

Oil,  stores,  &c 

ToUls       . 

;^466,6oo 

288,074 

8,485 

54.707 

57.0 

35-2 
1.0 

6.7 

;f  322,886 

194,448 

26,426 

25,202 

56.7 

34.2 
4.6 
4.4 

;^8l7,866 

99-9 

;f  568,962 

99.9 

These  figures  are  in  themselves  sufficient  to  prove  that, 
in  the  working  of  two  of  the  chief  English  railways,  the 
conditions  of  which  are  as  nearly  as  possible  parallel  and 
relevant  to  each  other,  there  may  be,  and  actually  are, 
considerable  variations  that  are  no  doubt  largely  attribut- 
able to  local  circumstances. 

There  is  another  valuable  piece  of  statistical  data  that 
may  be  quoted  on  this  head.  From  returns  that  have 
been  compiled  by  one  of  our  leading  railways,  and  placed 
at  the  disposal  of  the  author,  the  following  returns  of  the 
average  cost  of  fuel  per  ton  and  the  average  consumption 
of  fuel  per  engine  mile  on  two  recent  half-years  are  com- 
piled for  a  number  of  the  principal  lines : — 
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Lines  with  a  Sigh  Average  C<mtumption  of  Pud. 


Railways. 


London  and  North  •Western 

North-Eastem  . 

Midland  .... 

Great  Northern 

Great  Eastern  . 

Manchester,     Sheffield,     and 

Lincoln 
North  British   .         •         . 
Caledonian 
Glasgow  and  South-Westem 


Hair>year  ending 
3i8t  Dec«inbor  1883. 


Cost  of 

Fuel 
per  Ton. 


Fuel 

Consumed 

per 

Engine 

Mile. 


9. 
6 

7 
6 

7 
II 


5 
4 
5 


d. 
8 

71 
9 
91 
8i 

51 

31 

9 

6i 


lb9. 
38.78 

37.35 
37.07 
40.56 

36.21 
40.92 

41.57 
50.05 

45.36 


Half-year  ending 
30th  June  1885. 


Cost  of 

Fuel 
per  Ton. 


Fuel 

Consumed 

per 

Enfdne 

Mile. 


«.    d. 

6  8} 
6  II 

6  8i 

7  6 
10    9 

6    3 

5  oi 
4  2i 
4  " 


Lines  with  a  Lew  Average 

London,  Brighton,  and  South  ) 
Coast    ....         I 

Metropolitan     .... 

District 

Midland  and  Great  Western  of) 
Ireland  .         -        .        ) 

Great  Northern  of  Ireland 

Belfast  and  Northern  Coanties  . 


Consumption  of  Pud. 


17      2 

3047 

16    9f 

16  6 

17  3l 

29.52 
30.22 

16  7 
16  Hi 

14    2} 

28.29 

14    2 

15    3 
15  10 

27.24 
27.15 

'15  4l 
15    4 

Ibt, 

36.53 
37.25 
37.48 
39.96 
37.20 

42.45 

40.18 
47.48 

45.29 


28.92 

34.41 
31.77 

28.91 

28.80 
28.53 


There  are  two  facts  that  stand  out  with  marked  promi- 
nence in  these  returns — the  first,  that  the  largest  con- 
sumption of  fuel  per  engine  mile  is  to  be  found  on  the 
lines  that  have  the  heaviest  goods  and  mineral  traffic;  the 
second,  that  lines  that  pay  the  greatest  average  price  for 
their  fuel  continue  to  work  with  the  lowest  nominal 
consumption. 

There  are  other  reflections  that  will  naturally  be  sug- 
gested by  an  examination  of  the  figures.  It  will  be  ob- 
served, on  looking  at  the  returns  for  the  latest  half-year, 
that  the  Manchester,  Sheffield,  and  Lincolnshire  Eailway 
has  an  average  consumption  of  fuel  per  engine  mile  of 
42.45  lbs.,  whereas  the  Korth-Eastem  Company,  travers- 
ing a  neighbouring  district,  and  having  much  the  same 
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description  of  traffic  all  round,  has  an  average  of  only 
37.25  lbs.  per  engine  mile.i  If  the  former  line  had  con- 
sumed the  same  average  quantity  of  fuel  per  train  mile  as 
the  latter,  it  would  have  made  a  difference  on  the  train 
mileage  of  the  Manchester,  Sheffield,  and  Lincolnshire 
Railway  in  1885  of  nearly  i6,cxx)  tons  of  coal.  It  may  be 
added  that  the  economy  of  only  i  lb.  of  coal  per  engine 
mile  would  represent,  on  the  train  mileage  of  1885,  upwards 
of  120,000  tons. 

Mr.  [Stroudley  gives  the  following  particulars  of  the 
consumption  of  coal  by  several  leading  types  of  engines 
employed  on  the  London,  Brighton,  and  South  Coast 
Bailway : — 


GIam  of  Engine. 

Avemfft 

Load 
Vehicles. 

Average 

Running 

SpeecLMUes 

per  Hour. 

Lbs.  of  Goal 

per  Vehiule 

MUe. 

Llia.ofCoftl 

per  Train 

Mile. 

G.  Goods .        .         1 

B.    "  Gladstone"    ) 
PMsenger     .         ( 

D.    "Tank"  Paa- ) 
Benger  .        .        ( 

G.  Passenger  . 

28.89 
4a42 

14.5 
25.0 

6.81 
13-54 

10.22 
14.00 

25.2 
16.3 

41.2 

43.3 

32.3 
26.2 

35-9 
38.6 

1.58 
I.3I 

1.37 
1.06 

2.23 
1.29 

1.49 
1.72 

45.85 
53.^ 

19.91 
26.55 

15.23 
17.28 

15.27 
24.20 

It  is  a  subject  that  may  well  afford  cause  for  congratula- 
tion to  engineers  that  they  have  brought  the  locomotive 
engine  to  such  a  high  standard  of  efficiency  that  i  lb.  of 
coal  will  convey  a  ton  weight  of  train  13J  miles  at  an 
average  speed  of  43J  miles  per  hour.* 

There  are  other  considerations  to  be  borne  in  mind 

^  Of  the  total  train  miles  trsTelled  by  the  Manchester,  Sheffield,  and 
Lincolnshire  Railway  in  1885,  62  per  cent  were  mineral  trains,  as  against 
59  per  cent,  for  the  North-Eastern  Railway,  so  that  there  was  only  a 
difference  of  3  per  cent,  between  the  two  lines. 

'  Proeeedingt  of  the  JnitUution  of  Civil  Engineers,  yoL  Ixxxi  p.  102. 
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besides  the  efficiency  of  the  engine  in  examining  the 
question  of  economy  of  fueL  It  sometimes  pays  to  bum 
a  poor  instead  of  a  rich  coal,  although  by  doing  so  the 
poorer  coal  will  show  a  much  higher  absolute  consump- 
tion. Mr.  Webb  mentions,  as  an  example  of  this  fact, 
that  he  ran  one  link  of  trains  in  the  South  Staffordshire 
district  with  South  Wales  and  the  ordinary  local  coal, 
with  a  view  to  testing  the  comparative  consumption  of 
each  for  a  given  servica  He  found  that  the  consumption 
of  Welsh  coal  was  25.25  lbs.  per  train  mile,  while  that  of 
the  local  coal  ran  up  to  32.82  lbs.  per  train  mile ;  and  yet 
it  was  cheaper  to  burn  the  local  coal,  because,  although  it 
was  of  poorer  quality,  there  was  less  action  on  the  tubes 
and  fire-boxes,  and  the  work  was  done  more  cheaply.^ 

In  relation  to  results,  there  would  appear  to  be  a  lower 
consumption  of  fuel  on  our  leading  lines  at  the  present 
time  than  there  was  a  few  years  ago.  This  fact  will  be 
borne  out  by  an  examination  of  the  following  particulars^ 
which  have  been  extracted  from  the  reports  of  the  several 
companies : — 


Tmtb. 

London  and  North- Western 
Railway. 

Great  Western  Railway. 

Train  Miles 

A^rac^ 

ThdnMUes 

Aversge 

Cost  of  Fuel. 

Run 

iQn 

Cost  of  FaeL 

Run 

per 
Train 

(z  —  zooo). 

Mile. 

(i  =  xeoo). 

Mile. 

£ 

d. 

£ 

d. 

1876 

3".6o6 

32,583 

*l 

191,634 

2S.599 

1.9 

1880 

231.773 

35.105 

1.6 

153,503 

27,857 

1-3 

1882 

253.198 

36,999 

1.6 

184,164 

29,591 

1-5 

1883 

277,258 

38.326 

1.7 

203,577 

30,346 

1.6 

1884 

283,118 

38,184 

1.8 

207,532 

30,457 

1.6 

These  figures  apply,  of  course,  to  prices  only,  and  not 
to  quantities ;  and  it  must  not  be  forgotten  that  quantities 
are  the  true  test  of  economy,  since  a  fall  of  price  may 

^  Tide  Minuta  of  Proeeedingt  of  the  ImHtiOwn.  uf  Civil  Bngineen, 
woL  Ixzxi  p.  134. 
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cause  the  consumption  to  appear  less,  while  it  may  really 
have  increased,  in  reference  to  volume. 

The  materials  at  command  for  a  comparison  of  the  fuel 
consumption  on  English  railways  with  that  on  railways 
abroad  are  not  so  full  as  could  be  desired.  There  are, 
however,  some  interesting  and  valuable  data  to  be  found 
in  two  reports  that  are  well  worthy  the  attention  of  those 
interested  in  this  subject,  the  first  being  the  Report  on 
Transportation,  &c.,  prepared  by  Mr.  A.  E.  Shuman  for  the 
Tenth  Census  of  the  United  States;  and  the  second, 
Colonel  Stanton's  annual ''  Administration  Seport  on  the 
Railways  of  India." 

In  the  first-named  volume  there  occurs  a  series  of 
tables  exhibiting  the  consumption  of  fuel  for  locomotive 
purposes  on  the  principal  railways  of  the  United  States  in 
the  Census  year  1880.  From  these  returns  we  have  com- 
piled a  table  showing,  as  regards  fourteen  of  the  leading 
lines,  the  total  consumption  of  fuel,^  the  total  train  miles 
run,  and  the  average  consumption  of  fuel  per  train  mile. 
The  result  is  truly  remarkable  ;  for  if  the  figures  are  to  be 
accepted  as  worth  anything  at  all,  they  show  an  average 
ranging  from  a  minimum  of  37  lbs.  per  train  mile  on 
the  Delaware,  Lackawanna,  and  Western  Railways,  to  a 
maximum  of  174  lbs.  on  the  Union  Pacific  line !  We  will 
perhaps  do  well  to  disregard  this  latter  figure,  as  well 
as  that  brought  out  for  the  Missouri- Pacific  line — 112  lbs. 
per  train  mile — seeing  that  both  are  so  abnormally  large 
as  to  suggest  the  probability  of  error.  We  should  then  have 
to  deal  with  a  maximum  of  79  lbs.  on  the  Albany  and 
Susquehanna  line,  which  appears  to  be  28  lbs.  per  train 
mile,  or  55  per  cent,  more  than  the  average  consumption 
on  the  Pennsylvania  Railway— one  of  the  greatest  mineral- 
carrying  lines  in  the  United  States.  Herewith  are  the 
detailed  figures : — 

^  In  a  number  of  cases  certain  qnantities  of  wood  were  burnt  as  weU  as 
coal.  The  wood  has  in  aU  cases  been  reduced  to  its  coal  equivalent  at  i^ 
cords  to  the  ton  ;  but  in  the  examples  selected  the  quantities  of  wood  used 
have  been  too  smaU  to  ezerdae  any  appreciable  influence  on  the  result. 
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Statement  thawing  the  ContumpUon  of  Pud^  the  Trcun  Mileage^  and  Ike 
Average  Consumption  of  Pud  per  Train  Mile  on  Leading  American 
Jtailroadsin  i88o:— 


RaUrohdm 

Tons  of 

Train  Miles 

Consumption 

AwOIll  %0nnmMm 

Fuel. 

Bun. 

of  Coal  per 
Train  lUlo. 

New  Tork,  New   Uaven,  and  \ 
Hartford         .        .        .         { 

61,379 

2,462,000 

49 

Old  Colony         .... 

46,906 

2,466,000 

38 

Albany  and  SuBquehanna  . 
Baltimore  and  Ohio    . 

46425 

1,175,000 

79 

328,280 

13,490,000 

48 

Delaware,     Lackawanna,    and  | 
Western  Railroads  . 

8,419,000 

155,500 

37 

Lake  Shore  and  Michigan  . 

394,621 

13,051,000 

60 

New    York,    Lake    Erie,    and ) 

Western .         .         .         .         \ 

520,314 

14,293,000 

73 

New  York  Central  and  Hud- 1 

^  ^ 

son  River         .        .        .        j 

700,000 

22,222,000 

63 

Pennsylvania      .... 

635,000 

24,941,000 

51 

Philadelphia  and  Reading  . 

412,000 

11,103,000 

74 

Pittsburg,    Fort    Wayne,    and 
Chicago  .... 

273,000 

8,117,000 

43 

Chicago  and  Alton 

214,000 

5,510,000 

7S 

Union  Pacific      .... 

428,000 

4,929,000 

174 

Misfloari  Pacific .... 
Totals  and  average    . 

152,000 

2,723,000 

112 

4*367.425 

134,901,000 

65 

It  will  be  observed  that  nine  railways  out  of  the  fourteen 
tabulated  show  an  average  consumption  of  over  50  lbs.  of 
fuel  per  engine  mile.  This  is  a  much  higher  average  than 
that  found  for  the  United  Kingdom,  where  the  consumpt  of 
about  50  lbs.,  which  has  occurred  on  the  Caledonian  system, 
is  regarded  as  an  extremely  exceptional  figure.  Even  so 
well  managed  a  road  as  the  Pennsylvania  shows  a  higher 
average  than  the  most  extravagant  of  our  British  railways ; 
but  there  is  this  to  be  said  for  the  Pennsylvania  line,  that 
fully  two-thirds  of  its  total  train  mileage  belong  to  goods 
and  mineral  trains.  It  is  much  the  same  with  the 
Philadelphia  and  Heading  line,  which,  however,  instead  of 
keeping  down  to  the  comparatively  modest  (for  the  United 
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States)  limit  of  5 1  lbs.,  shows  an  average  of  74  lbs.  per  train 
mile.  But  that  high  fuel  consumption  is  not  always  a  func- 
tion of  heavy  goods  traffic  is  shown  by  the  experience  of 
the  Delaware,  Lackawanna,  and  Western  Eailways,  which, 
with  yy  per  cent,  of  their  traffic  as  either  goods  or  minerals, 
have  averaged  only  37  lbs.  of  coal  per  train  mile,  being 
exactly  one-half  of  the  quantity  recorded  for  the  Philadel- 
phia and  Seading  line,  which  has  by  no  means  an  equally 
high  proportion  of  the  heavier  description  of  traffic. 

The  United  States  have  the  command  of  the  cheapest 
fuel  in  the  world,  as  regards  certain  districts ;  but  in  other 
localities,  remote  from  coal-fields,  the  cost  of  fuel  is 
exceptionally  high.  As  examples  of  the  great  variations 
that  are  found  in  this  regard,  it  may  suffice  to  mention 
that  in  the  Census  Seports  for  1880  some  lines  return  the 
average  cost  of  their  fuel — bituminous  coal — at  60  cents 
(2S.  6d.)  per  ton,  while  others  paid  as  much  as  7  dollars 
(283.)  per  ton  for  coal  of  practically  the  same  description. 
The  principal  lines,  however,  appear  to  have  their  fuel 
supplies  quite  as  cheaply  as  those  of  England  The 
Pennsylvania  Bailway,  for  instance,  returns  the  average 
cost  of  its  anthracite  and  bituminous  coal  consumption  in 
1880  at  I  dollar  20  cents  (4s.  lod.)  per  ton.  The  Pitts- 
burg, Fort  Wayne,  and  Chicago  returned  the  cost  of  its 
fuel,  which  was  almost  entirely  bituminous  coal,  at  i  dollar 
70  cents  (6s.  lod.)  per  ton,  and  the  New  York  Central  paid 
as  much  as  3  dollars  (12s.)  for  the  bulk  of  its  supply. 
There  are,  however,  many  lines  that  have  purchased  their 
supplies  at  less  than  a  dollar  per  ton.  The  highest-priced 
fuel  in  the  whole  country  appears  to  have  been  the 
bituminous  coal  bought  from  Wyoming  territory  by  the 
Nevada  County  railways  at  12  dollars  (48s.)  per  ton,  and 
the  next  most  expensive  was  that  bought  in  British 
Columbia  at  8  dollars  26  cents  (33s.  ojd.)  by  the  Southern 
Pacific  line. 

In  the  United  Kingdom  there  is  almost  as  great  a  range 
of  prices  in  locomotive  fuel  as  in  the  United  States.     The 
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cheapest  fuel  that  we  have  found  in  our  analysis  of  British 
lines  is  that  bought  by  the  Caledonian  Railway  Company 
for  4s.  2^  per  ton ;  the  dearest,  that  purchased  by  the 
North  London  Eailway  Company  at  17s.  7fd.  per  ton.  It 
is  probable  that  although  there  must  be  a  few  very  remote 
localities  in  America  where  the  cost  of  fuel  runs  very  high, 
it  can  be  purchased,  as  a  rule,  quite  as  cheaply  in  the 
United  States  as  in  our  own  country,  and  in  some  cases 
for  less  than  the  lowest  prices  quoted  in  England. 

Notwithstanding  these  facts,  however,  the  average  cost 
of  locomotive  fuel  in  the  United  States,  per  train-mile  run, 
is  much  higher  than  it  is  in  our  own  country.  This  is  a 
point  that  admits  of  no  dispute,  since  it  can  be  solved  by 
returns  that  are  not  to  be  gainsaid.  We  have  already 
seen  that  in  the  United  Kingdom  the  average  cost  of  fuel 
per  train-mile  amounted  in  1883  to  i./d.  on  the  London 
and  North- Western  Eailway,  and  to  i.6d.  on  the  Great 
Western,  These  two  lines  pay  what  may  fairly  be  de- 
scribed as  an  average  price  for  their  fuel,  and  are  in  other 
respects  typical  of  fully  two-thirds  of  the  locomotive  ex- 
perience of  the  United  Kingdom.  But  in  the  United  States, 
according  to  the  Census  Report  for  1880,  the  average 
cost  of  locomotive  fuel  per  train-mile  amounted  to  not 
less  than  3.4d.,  being  exactly  double  the  price  shown  to 
be  the  average  for  our  two  chief  British  railways.^  The 
source  whence  these  figures  were  derived  does  not  make 
it  clear  whether  this  enormous  difference  against  the 
United  States  is  chiefly  attributable  to  the  higher  average 
consumption  or  the  higher  average  price  of  fuel ;  but  how- 
ever it  may  be  with  reference  to  these  two  points,  it  should 
never  be  forgotten  that  the  invariable  practice  in  that 
country  is  to  have  heavier  train  loads  than  in  our  own ; 
and  if  it  were  to  be  ascertained  that  the  American  average 
train-load  is  as  much  again  as  the  English,  the  result 

^  The  total  cost  of  fuel  for  locomotiye  purposes  in  the  United  States  was 
32,836,470  dollars,  which,  divided  by  465,341,000,  the  total  number  of  train 
miles,  gives,  as  above,  an  average  of  3.4d.  per  train  mile. , 
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would  not,  after  all,  be  so  unfayourable  to  American 
lines. 

Before  dismissing  this  subject,  it  is  interesting  to  observe 
that  on  the  Indian  railways  there  are  to  be  found  dif- 
ferences in  fuel  consumption  almost  as  extreme  as  those 
that  we  have  discovered  to  apply  to  the  United  States, 
as  the  following  official  table  shows : — 

Statement  shoioing  the  Deseriptum,  Quantity ^  and  Cost  of  the  Fuel  uMed 
on  Indian  Jtailvxtgt  per  Train-Mile  in  1882. 


Bailwayi. 


East  Indian    . 
South  Indian  . 
Qreat  India  Peninsula    . 
Eastern  Bengal 
Oudh  and  Rohilcund 
Ponjaub  Northern  . 
Wardha  Coal  . 
Calcutta     and     South-  j 
Eastern       .        .        j 
Northern  Bengal     . 
Rangoon  and  Irrawaddy 
Gaekwar  of  Baroda's 
Nizam's  .        .        .        . 


Description  of  Fuel. 


Bengal    . 

English  . 

English  and  Bengal 

Bengal    . 

Bengal    . 

Bengal  (and  Wood) 

Warora  . 

Bengal    . 

Bengal  . 
English  . 
English  . 
Wood     . 


Per  Train  Mile. 


Consump- 
tion. 


lbs. 

50.72 

27.01 

4503 
55.30 
45.26 
38.61 
104.00 

63.34 

31.84 
20.36 
18.55 
79.28 


Cost 


a  79 

3." 
4.19 

3.34 
3.80 

7.99 
4.00 

4.32 

2.69 
2.41 
3.16 
2.44 


It  needs  no  expert  in  locomotive  practice  to  pronounce 
that  some  of  the  Indian  coal  is  not  at  all  suited  to  loco- 
motive use,  so  far  as  the  quantity  consumed  affects  the 
problem.  Where  English  coal  is  used,  the  consumption 
falls  below  the  English  average,  which  is  quite  what  we 
might  expect,  considering  the  lighter  character  of  the 
traffic,  and  the  necessity  for  economising  fuel  acquired 
at  such  a  considerable  cost. 
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CHAPTEE   XL 

EXPENDITURE  ON  PERMANENT  WAY. 

The  working  expenses  of  a  railway  are  principally  made 
up  of  three  items,  which,  in  the  order  of  their  importance, 
as  regards  the  United  Kingdom,  are — 

1.  Traffic  charges, 

2.  Locomotive  power,  and 

3.  Maintenance  of  way. 

Each  of  these,  in  its  turn,  is  subdivided  into  a  number 
of  other  items. 

Li  regard  to  permanent  way,  the  principal  items  of  this 
subdivision  are — 

(a.)  Wages. 

(b,)  Materials. 

(c.)  Ballasting. 

(rf.)  Bridges. 

(e.)  Stations. 

(f.)  Other  expenses. 

Of  the  sum  of  these  six  items,  wages  and  materials 
generally  represent  from  55  to  70  per  cent.^ 

There  is  no  department  of  railway  expenditure  that  has 
shown  a  more  remarkable  economy  within  recent  years 
than  that  of  the  maintenance  and  renewal  of  the  per- 
manent way.     This  economy  is  mainly  due  to  the  very 

'  In  the  case  of  the  London  and  North-Western,  they  represented  54 
per  oent.  for  the  ten  years  ended  1885.  On  the  Great  Western,  over  the 
nme  period,  they  formed  66  per  cent  of  the  whole. 
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greatly  reduced  cost  of  permanent  way  materials,  and 
also,  presumably,  to  the  greater  endurance  of  steel  rails, 
with  which  most  of  the  railway  lines  in  the  United  King- 
dom are  now  furnished. 

The  economy  may  be  tested  in  either  of  two  ways — 

1.  The  expenditure  per  train  mile. 

2.  The  expenditure  per  open  mile  of  railway. 

The  following  are  the  items  of  expenditure  per  train 
mile  in  each  division  of  the  United  Kingdom  for  the  two 
years  1875  and  1884: — 


Countries. 

X875. 

1884. 

Percentage 

of  DecreaM 

in  1884. 

England  and  Wales . 

d. 
7-35 

d. 

5-72 

22 

Scotland  . 

7.35 

S.52 

25 

Ireland     . 

10.45 

8.50 

19 

United  Kingdom      . 

7.49 

5.82 

22 

In  the  expenditure  per  open  mile  of  railway,  the  figures 
have  varied,  as  between  the  two  periods,  in  the  following 
manner : — 


Countries. 

1875. 

1884. 

Percentage 

of  Decrease 

in  1884. 

England  and  Wales . 

£aS4 

jCA09 

10 

Scotland  . 

286 

24s 

14 

Ireland     . 

194 

166 

H 

United  Kingdom 

393 

350 

10 

It  appears  from  these  returns  that,  relatively  to  the 
amount    of    traffic,    or    work    actually    performed,    the 
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economy  has  been  greater  than  it  seems  to  be  when 
tested  by  the  mileage  standard  alone. 

But  in  order  to  a  correct  and  adequate  appreciation  of 
the  extent  and  precise  character  of  this  economy,  it  is 
necessary  to  resolve  into  its  several  component  par- 
ticulars, the  item  that  we  have  hitherto  dealt  with  as 
permanent  way  expenditura 

In  attempting  this  analysis,  we  shall  deal  with  five 
typical  railways  only,  believing  that  these  will  furnish 
the  most  satisfactory  means  of  enabling  the  true  position 
of  the  case  to  be  apprehended.    Those  five  lines  are — 

1.  The  Great  Western. 

2.  The  London  and  North-Western. 

3.  The  North-Eastern. 

4.  The  Midland. 

5.  The  Great  Northern. 

With  a  total  length  of  8160  miles  in  operation,  these 
five  railways  comprise  about  60  per  cent  of  the  total 
railway  mileage  of  England  and  Wales,  and  much  more 
than  60  per  cent,  of  the  total  traffia 

Per  train  mile,  the  expenditure  incurred  for  maintenance 
of  way  on  each  of  these  railways,  in  the  years  already 
tabulated,  was — 


Railwaya. 


Great  Western 

London  and  North- Western 

Korth-Eastem 


Midland 


Great  Northern 


1875- 


d. 
7.77 

7.57 
7.96 

6.95 
6.54 


X884. 


6.90 


Decrease  in  1884. 


Amount. 


d, 
.87 


6.07 

1.50 

6.19 

1.77 

4.48 

2.47 

4.60 

1.94 

Percent- 


II 

20 
22 

35 
29 
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The  diminution  of  expenditure  has  thus  been  very  far 
from  uniform,  ranging  from  only  S./d.  per  train  mile  in 
the  case  of  the  Great  Western  to  2.47d.  in  the  case  of  the 
Midland.  This  great  variation  appears  to  call  for  some 
explanation  that  does  not  lie  quite  on  the  surface  of  the 
facts.  It  is  probably  to  be  found  in  the  earlier  adop- 
tion of  steel  rails  by  the  Midland  Company,  and  the 
consequent  more  complete  realisation  of  whatever  reduc- 
tion of  annual  expenditure  is  attributable  to  that  source. 

It  is  mainly  in  the  cost  of  material  that  the  economy  to 
-which  we  have  ctdled  attention  has  chiefly  been  attained. 
The  expenditure  per  open  mile  in  each  of  the  years  1876 
and  1885,  on  each  of  the  lines  dealt  with,  is  shown  in  the 
next  table : — 

SUUemerU  thowing  the  Expenditure  for  Permanent  Way  MateriaU  <m 
Leading  Englith  Railways  in  1876  and  1885. 


Railways. 

X876. 

X885. 

Miles 
Main- 
tained. 

Cost  of 
Materials. 

Aver- 
a«e 

MUe. 

202 
224 

X93 
190 

124 

Miles 
Main- 
tained. 

Cost  of 
MateriaU 

Aver- 
age 

Mile. 

97 

95 

96 
86 
52 

88 

Great  Western . 
London  and  North-  | 

Western 
North-Eastem . 
Midland  . 
Great  Northern 

Totals  and  averages 

2,004 

1,540 
1,402 

1,155 
1,013 

£ 
405,727 

345.207 

269,916 

2x9,514 
X25,905 

2,327 
1,716 

x,535 
1,402 

1,180 

£ 
225,799 

163,092 

X47,699 

XX  9,963 
61,589 

7.1x4 

1,366,269 

• 

192 

8,160 

7x8,142 

The  economy  here  is  most  striking,  amounting  as  it 
does  to  an  average  of  ;fi04,  or  ii8  per  cent,  per  mile  of 
line  open.  At  the  same  rate  of  reduction,  the  economy 
resulting  from  this  source  in  the  total  railway  mileage 
open  in  the  United  Elingdom  in  1885  should  be  approxi- 
mately close  on  two  millions  sterling  per  annum. 
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It  is,  of  course,  possible  that  the  expenditure  on 
materials  for  renewals,  &c.,  was  abnormally  high  in  1876, 
and  abnormally  low  in  1885.  It  is,  therefore,  important 
to  take  into  account  the  average  annual  expenditure  on 
this  score  over  the  whole  period  of  ten  years,  which  was 
as  under : — 

SUUement  showing  the  Expenditure  in  retpeet  of  Maintenance  and  Renewal 
of  Permanent  Way  on  the  Several  Railways  specified  for  the  Ten  Tears 
ended  ^itt  December  1885. 


Railways. 

Average 
Miles 
Main- 
tained. 

Average 

Annual 

Expenditure 

on  Materials. 

Average 

Annual 

Expenditure 

per  Mile. 

Great  Western    .... 
London  and  North- Western 
North-Eastem    .... 

Midland 

Great  Northern  .... 

Totals  and  average  . 

2.155 
1,648 

1.472 

1.330 

1,135 

;t305.365 
228,005 

189,830 

155.466 

84,920 

£hi 

138 
129 

117 

75 

7,740 

;t963,586 

;fi24 

According  to  this  showing,  the 


average 


annual   cost 

incurred  in  respect  of  materials  of  construction  over  the 
ten  years  was  £68  less  than  the  average  of  1876,  and 
£^6  more  than  that  of  1884,  per  mile  open. 

Wages  are  the  next  principal  item  in  the  maintenance 
of  way  account,  representing,  in  the  specific  case  of  the 
Great  Western,  29  per  cent  of  the  whole,  as  compared  with 
37  per  cent,  in  respect  of  materials.  There  has  not,  however, 
been  the  same  great  reduction  in  the  cost  of  wages  as  in 
the  expenditure  for  materials,  although  wages  are  largely 
a  function  of  the  life  of  the  permanent  way.  The  fol- 
lowing statement  shows  the  wages  cost  incurred  in  1876 
and  1885 :— 
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BallwajB. 

X876. 

X885. 

Miles 
Main- 
tained. 

Wages  Paid 
for  Main- 
tenance of 
Way. 

Aver- 
age 
per 

MUe. 

Miles 
Main- 
tained. 

Wages  Paid 
for  Main- 
tenance of 
Way. 

Aver- 
age 
per 

Mile. 

Great  Western 
LoDdon  and  North- } 
Western       .       > 
North -Eastern 
Midland  . 
Great  Northern 

Totals  and  averages 

2,004 

1.540 
1,402 

1. 1 55 
1,013 

£ 
254,208 

263,432 

205,171 

208,297 

76,871 

£ 
122 

173 

188 
180 

76 

2,327 
1,716 

1.535 
1,402 

1,180 

£ 
^37  ASS 

274,591 

188,154 

200,917 

91,617 

£ 
102 

159 

122 

143 
78 

121 

7,  "4 

1,007,979 

142 

8,160 

992,734 

We  have  here  to  deal  with  an  average  reduction  of 
;f  21  per  mile  maintained,  as  compared  with  an  average 
of  ;^I04  in  the  cost  of  materials.  Distributed  in  the 
same  ratio  on  the  whole  railway  mileage  of  the  United 
Kingdom,  the  reduction  of  wages  expenditure  as  between 
1876  and  1885  would  amount  to  a  further  sum  of  ^^  394,00a 
This  figure  is  considerably  above  that  which  Mr.  Price 
Williams  calculated  in  1879,^  but  it  is  not  safe  to  assume 
that  the  saving  will  be  uniformly  as  great  over  the  whole 
of  the  country  as  on  the  five  lines  above  tabulated.' 

There  does  not  appear  to  be  much  in  the  other  items 
that  enter  into  the  cost  of  maintenance  of  way  to  call  for 
special  remark.  Station  repairs  and  renewals,  as  might 
be  expected,  are  a  constantly  increasing  quantity.  This 
is  a  necessity  apparently  entailed  by  the  demands  of  a 
greatly  increased  and  increasing  traffic,  and  by  the  more 
exigearU  demands  of  the  public,  who  do  not  now  tolerate  the 
accommodation  that  would  have  been  borne  without  com- 
plaint a  few  years  ago.  Still,  as  the  item  of  station  repairs, 
&a,  is  only  about  7  per  cent,  of  the  total  expenditure 

*  "  On  the  Economy  of  Railway  Working,"  Proc  L  M.  J?.,  Jan.  1879, 
p.  lOI. 

*  There  is  stiU  a  considerable  mileage  in  out-of-the-way  districts  that 
has  not  been  laid  with  steel  rails. 
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incnrred  in  respect  of  maintenance  of  way,  it  does  not 
greatly  affect  the  general  result. 

The  item  which  is  vaguely  classified  as  "  other  expenses," 
appears  to  show  remarkable  variations  as  between  one 
company  and  another.  In  the  case  of  the  Midland  it^  only 
amounted  to  an  average  of  £2  per  open  mile  in  1885, 
against  an  average  of  ;£'io4  in  the  case  of  the  London  and 
North- Western.  Again,  on  the  other  leading  lines  this  item 
appears  to  have  considerably  diminished,  both  absolutely 
and  relatively,  as  between  1876  and  1885,  but  in  the  case 
of  the  Great  Western,  it  mounted  from  £7  to  £4g  per 
mile  open,  as  the  following  figures  show : — 


Bailways. 

1876. 

1885. 

Miles 
Main- 
tamed. 

Total  Ex- 
penditure. 

Aver- 

l»er 
Mile. 

Miles 
Main- 
tained. 

Total  Ex- 
penditure. 

Aver- 
age 
per 

MUe. 

49 
104 

15 

2 

3 

Great  Western 
London  and  North-  ) 
Western       .         ) 
North -Eastern 
Midland  . 
Great  Northern 

Totals  and  averages 

2,004 
1,540 

1,402 

1,155 
1,013 

£ 
13.400 

187,451 

48,008 
2,489 

4,524 

7 
122 

34 

2 

4 

2,327 
1,716 

1,535 
1,402 

1,180 

£ 
115.629 

177.745 

23,291 
2,169 
3,102 

7,114 

255,872 

36 

8,160 

321,936 

39  . 

In  bringing  to  a  focus  the  several  items  that  compose 
the  maintenance  of  way  expenditure,  we  are  naturally 
struck  with  the  differences  that  appear  as  between  one 
line  and  another,  the  average  outlay  over  the  whole  hav- 
ing, in  the  case  of  the  North-Eastern,  fallen  from  £$62  to 
£367,  or  ^195  per  mile,  as  between  1876  and  1885,  while 
in  the  case  of  the  Great  Northern,  the  decrease  only 
amounted  to  £S7  per  mile.     The  average  over  the  whole 

of  the  five  railways  dealt  with  was  ;f  522  in  1876,  and 

L 
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£S86  in  1885,  being  £136  per  mile  open,  or  26  per  cent. 
The  details  are  given  in  the  following  summary  table : — 


Railways. 

1876. 

X885. 

Miles 
Main, 
tained. 

Total  Ex. 
penditure. 

Aver- 
age 

ifue. 

471 
668 

562 

565 
297 

522 

Miles 
Main- 
tained. 

Total  Ex- 
penditure. 

Ayer- 
•ge 

£e. 

356 
521 

367 

413 
240 

386 

Great  Western 
London  and  North-  ) 
Western       .         \ 
North-Eastem 
Midland  . 
Great  Northern 

Totals  and  averages 

2,004 

1,540 

1,402 

1,155 
1,013 

£ 
943,513 

1,028,228 

787,283 
652,857 

300,939 

2,327 
1,716 

1,535 

1,402 
1,180 

827,693 

894,694 

564,079 
579,368 
283,300 

7,1x4 

3,712,820 

8,160 

3,149,134 

It  is  almost  worth  the  while  of  those  immediately  con- 
cerned to  inquire  how  it  happens  that  on  the  London  and 
North- Western  and  Great  Western  Kail  ways,  the  expen- 
diture in  respect  of  wages  on  permanent  way  account  was 
identical,  namely,  29  per  cent.,  whereas  materials  repre- 
sented 25  per  cent,  of  the  whole  in  the  case  of  the  London 
and  North-Western,  and  37  per  cent,  of  the  whole  in  the 
case  of  the  Great  Western,  for  the  same  period.  Presum- 
ably the  Great  Western  pays  more  for  its  materials  or 
less  for  its  labour  than  the  London  and  North- Western ; 
but  it  is  by  no  means  obvious  why  this  should  be  the 
case. 
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CHAPTEE  XIL 

THE  TAXATION  OF  RAILWAYS. 

Kailwat  taxation  may  be  divided  into  the  three  distinct 
categories  of  passenger  duty,  imperial  burdens,  and  local 
or  municipal  imposts. 

Under  the  old  system  of  stage-coach  travelling  in 
England,  the  law  imposed  a  tax  of  one  penny  per  mile 
on  every  coach  licensed  to  carry  not  more  than  four 
passengers,  and  of  three-halfpence  per  mile  on  every 
coach  not  carrying  more  than  six  passengers,  with  an  ad- 
ditional halfpenny  for  every  additional  three  passengers. 
The  principle  of  levying  the  tax  was  that  of  the  capacity 
of  the  coach,  the  tax  being  levied  equally  whether  the 
number  of  passengers  in  question  was  carried  or  not 

Under  2  &  3  Will.  IV.,  c.  120,  it  was  provided  that  rail- 
way companies  should  be  taxed  at  the  rate  of  one  half- 
penny per  mile  for  every  four  passengers  carried.  The 
tax  in  this  case  was  imposed,  not  upon  the  capacity  of  the 
carriages,  but  upon  the  number  actually  carried,  which 
was  a  very  different  and  much  more  equitable  method  of 
adjustment.  The  system  of  levying  one-eighth  of  a  penny 
per  passenger  per  mile  was,  however,  objected  to  very 
strongly  on  several  grounds. 

The  first  and  most  obvious  was,  that  the  incidence  of 
the  tax  was  unequal  as  between  the  different  classes  of 
passengers,  the  poor  traveller,  who  paid  to  the  railway 
company  a  less  fare  than  the  rich  one,  being  required  to 
pay  the  same  duty  to  the  Government.    The  next  objec- 
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tion  was  a  consequent  of  the  first,  viz.,  that  the  incidence 
of  the  duty  prevented  railway  companies  from  reducing 
the  fares  in  the  interest  of  poorer  passengers.  To  obviate 
these  objections,  it  was  proposed,  on  behalf  of  some 
companies,  that  the  duty  should  be  a  percentage  on  the 
gross  passenger  receipts.  Upon  this  subject,  the  Select 
Committee  of  1839  examined  several  witnesses,  and 
reported  thereafter  that  "there  would  be  considerable 
difficulty  in  fixing  upon  a  percentage  which  would  pro- 
duce the  same  amount  of  revenue ;  and  it  would  also  be 
in  the  power  of  any  railway  company  to  lessen  the  gross 
income  derived  from  passengers,  without  reducing  their 
profits."  As  an  example  of  this,  the  Committee  mentioned 
that  railway  companies  would  find  it  to  their  interest  to 
reduce  the  fares  of  passengers,  which  were  subject  to 
duty,  and  increase  the  charge  made  for  passengers'  luggage, 
which  was  not  so  subject,  if  the  duty  were  to  be  based 
upon  gross  income  as  such. 

By  the  52nd  section  of  the  Act  providing  for  the  taxa- 
tion of  passenger  fares,  the  Board  of  Treasury  was  em- 
powered to  compound  with  railway  companies  for  any 
sum  of  money  less  than  the  amount  of  duties  chargeable 
under  the  Act  in  lieu  of  such  duties.  This  power  was  for 
a  time  exercised  rather  largely,  especially  in  the  North  of 
England  and  in  Scotland,  with  the  result  that  very  much 
less  than  the  full  amount  of  the  duties  was  obtained  in 
many  instances.  The  Select  Committee  of  1839^  stated 
that  these  compositions  were  determined  generally,  "  after 
a  review  of  the  peculiar  circumstances  of  each  case,  and 
of  the  propriety  of  each  individual  application,"  without 
regard  to  a  general  principle.  These  compositions  had 
been  entered  into  for  three  years,  and  in  some  cases  had 
then  terminated,  while  in  others  they  had  been  renewed, 
though  not  upon  terms  so  favourable  to  the  railways. 

The  Eailway  Passenger  Duty  has  been  modified  or 
«.ffected  by  several  subsequent  Acts  of  Parliament.     The 


^  Select  Committee's  Second  Report, 
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Cheap  Trains  Act,  which  made  it  obligatory  on  all  com- 
panies to  run  one  train  at  least  each  way  on  every  week- 
day, except  Christmas  Day  and  Good  Friday,  to  provide 
for  the  conveyance  of  third-class  passengers,  to  and  from 
the  terminal,  and  other  ordinary  passenger  stations  of  the 
railway,^  imposed  a  maximum  fare  of  a  penny  per  mile, 
an  average  speed  of  not  less  than  twelve  miles  per  hour, 
including  stoppages,  and  the  free  transport  of  56  lbs. 
weight  of  luggage  for  each  passenger. 

Under  this  Act,  as  modified  subsequently  by  "The 
Farthings  Act,"  ^  the  railway  companies  made  claims  for 
exemption  from  passenger  duty,  which  has  been  allowed 
by  the  Inland  Eevenue  Department  in  respect  of  fares 
charged  at  a  penny  a  mile  and  under. 

It  is  a  singularly  cogent  example  of  the  way  in  which 
matters  of  great  public  concern  are  frequently  managed 
(or  mismanaged)  in  England,  that  for  twenty-two  years  no 
attempt  was  made  to  obtain  an  authoritative  legal  decision 
on  the  point  of  whether  this  exemption  was  properly 
allowed  or  not. 

In  1874,  a  decision  was  given  by  the  House  of  Lords, 
which  set  aside  the  exemption,  and  led  a  number  of  com- 
panies, who  had  power  under  their  Acts  to  do  so,  to  charge 
the  duty  in  addition  to  the  fares,  thus  pressing  with  undue 
severity  upon  the  poorer  class  of  travellers. 

In  1876,  a  Select  Committee  of  the  House  of  Commons 
was  appointed  to  inquire  into  and  report  upon  the  law 
relating  to  the  railway  passenger  duty. 

In  a  comprehensive  report,  made  in  June  of  that  year, 
the  Committee  announced  their  recommendations  to  be  as 
follows : — 

"(i.)  That  the  tax  is  an  undesirable  one  to  maintain 
longer  than  is  necessary  from  a  fiscal  point  of 

*  7  &  8  Vic.  c.  85  (1844). 
s  21  &  22  Via  a  75  (1858). 
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view,  and  they  recommend  its  repeal  whenever 
the  state  of  the  public  revenue  will  permit, 
"(2.)  That  until  the  finances  of  the  State  warrant  the 
abolition  of  the  tax  the  following  modification 
should  be  substituted ;  that  the  present  tax  of  5 
per  cent,  be  restricted  to  fares  over  id.  per  mile, 
and  that  the  fares  of  all  classes  of  passengers 
for  the  single  jouraey  carried  in  any  train  pay- 
ing id.  or  less  per  mile  be  exempted,  and  that 
this  exemption  should  apply  to  return,  weekly, 
and  season  tickets ;  that  in  levying  the  duty  in 
respect  of  return  tickets,  of  whatever  class,  and 
by  whatever  trains  the  holders  may  be  carried, 
one-half  of  the  amounts  be  treated  as  the  fare 
in  one  direction,  and  the  other  half  as  the  fare 
for  the  return  journey ;  that  in  levying  the  duty 
in  respect  of  season  tickets  of  whatever  class, 
or  whether  the  holders  have  been  carried  by 
express  or  stopping  trains,  the  fare  for  each 
journey  shall  be  reckoned  by  dividing  the  cost 
of  the  ticket  by  double  the  number  of  week- 
days in  the  period  during  which  the  ticket  is 
available. 
"  (3.)  That  in  urban  and  suburban  districts  all  fares  of 
all  classes  up  to  and  including  Qd.,  and  all  return 
fares  based  upon  the  fare  for  the  single  journey, 
be  exempted. 
"  (4.)  That  in  any  future  legislation  care  should  be  taken 
to  keep  in  view  the  object  that  was  aimed  at  by 
the  legislative  obligation  to  maintain  ample  com- 
munication between  the  several  stations  on  each 
line." 
The  duty,  although  still  in  operation,  is  limited  to  other 
than  Government  fares,  and  Ireland  is  entirely  exempted 
from  it.  The  amount  raised  under  the  Act  in  1884  was 
;£■  398,577,  which  was  1.6  per  cent,  on  the  total  gross  sum 
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derived  from  passenger  traffic  in  Great  Britain.  It  cer- 
tainly does  not  seem  worth  the  while  of  Parliament  to 
continue  an  impost  that  yields  so  little  to  the  revenue, 
and  is  so  peculiarly  obnoxious  to  the  railway  companies,  as 
being  not  only  a  tax  upon  locomotion,  which  they  regard 
as  an  article  of  primary  necessity,  but  as  being  also  dif- 
ferential in  its  character  and  incidence,  inasmuch  as  all 
corresponding  taxes  upon  competitive  modes  of  locomo- 
tion have  either  been  repeated  or  reduced  to  a  minimum. 

In  addition  to  the  railway  passenger  duty,  railway 
companies  are  liable  to  heavy  burdens  in  the  form  of 
general  and  local  rates  and  taxes. 

It  is  often  put  forward  by  railway  companies  as  a 
good  reason  for  the  maintenance  of  high  rates  of  transport, 
that  they  are  taxed  and  rated  much  more  heavily  than 
formerly,  and  that  they  require  a  larger  margin  to  meet 
such  increase  of  expenditure.  It  is  an  easy  matter  to 
bring  this  question  to  the  test  of  actual  facts. 

The  amount  of  rates,  taxes,  and  Government  duty  paid 
per  open  mile  of  railway  in  the  United  Kingdom  rose  from 
£g^  in  1870  to  ;f  119  in  1875,  and  £i2g  in  1880.  It 
fell  to  ;^  1 24  in  1884.  There  is  an  increase  between  the 
first  and  the  last  year  of  the  series  of  ;f  29,  or  30  per  cent. 
But  this  is  not,  after  all,  the  correct  method  of  estimating 
the  difference,  which  should  be  calculated  in  reference  to 
the  traffic  carried  and  the  receipts  accruing  therefrom.  In 
1870  the  traffic  carried  on  the  railways  of  the  United  King- 
dom was  169  millions  of  tons,  being  about  ii,ocx)  tons 
per  mile;  in  1884  the  total  traffic  carried  was  about  259 
millions  of  tons,  or  about  I4,cxx)  tons  per  mile.  In  1870 
the  gross  receipts  per  mile  open  were  ;g'2794;  in  1884  they 
amounted  to  ;^3589,  or  25  per  cent.  more.  It  appears, 
therefore,  that  while  the  rates  and  taxes  have  increased  by 
30  per  cent.,  the  receipts  have  increased  by  25  per  cent,  per 
mile  open,  leaving  the  one  nearly  balanced  by  the  other. 
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Statement  showing  the  Incidence  of  Taxation  per  Train  if  He  on  the  principal 

British  Bailtoays  in  1874  and  1884. 


Railways. 

Rates,  Taxes,  Ac., 
per  Train  Mile  in 

Increase 

or 

Decrease 

in  1884. 

Percent- 
age of 
Increase 

or 

Decrease 

in  1884. 

X874. 

X884. 

Caledonian         .... 
Great  Eastern    .... 
Great  Northern .... 
Great  Western  .... 
Great  Southern  and  Western  of  | 

Ireland  .        .        .        .         ( 
Lancashire  and  Yorkshire 
London  and  North -Western 
London  and  South-Westem 
London,  Brighton,  and  South 

Coast      .... 
Manchester,  ShefiSeld,  and  Lin- ) 

coin        .        .        .        .         ( 

Midland 

North-Eastem    .... 
South-Eastem    .... 

d. 
1.52 

2.43 
1.90 

2.08 

2.33 
2.02 

X.9S 
2.95 

376 

X.72 

x.65 
1.91 

5.7s 

d. 
1.65 

X.93 
I.81 

2.23 
2.49 
2.12 

1.88 
2.51 

3.48 

1.80 

1.50 
1.96 
4.22 

d. 
+  0.13 

-  0.50 

-  ao9 

+  0.15 

+  0.16 

+  O.IO 

-  0.07 

-  0.44 

-  0.28 

+  ao8 

-  0.15 
+  0.05 

-  1-53 

per  cent. 

9 
21 

SO 

15 

9 

3 
27 

According  to  this  showing,  the  amount  paid  per  train 
mile — which  is  really  the  best  test  to  apply,  since  the  train- 
mile  standard  afifords  the  best  idea  of  the  amount  of  the 
traffic,  actual  or  possible — has  declined  on  seven  lines, 
and  increased  on  six  others,  as  between  1874  and  1884. 
The  most  striking  cases  of  decreased  taxation  are  those  of 
the  South-Eastem  and  the  Great  Eastern,  two  lines  that 
are  almost  entirely  dependent  upon  their  passenger  traffic. 

One  point  which  was  brought  forward  by  railway  com- 
panies before  the  Commission  of  1867  as  laying  a  heavy 
burden  upon  them,  and  thus  acting  as  a  prohibition  to 
reduce  their  charges,  is,  that  the  railways,  whilst  they  are 
not  in  many  cases  a  source  of  increase  to  the  rates,  are 
taxed  for  local  purposes  to  a  higher  amount  than  any 
other  kind  of  property ;  that  the  existing  mode  of  ascer- 
taining the  assessable  value  leads  practically  to  the 
assessment  of  profits  of  trade,  and  stock  in  trade ;  and 
that  the  system  is  vexatious,  difficult,  and  uncertain  in 
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operation,  and  creates  inequalities  which  do  not  usually 
attach  to  the  assessment  of  any  other  kind  of  property. 

The  general  principle  upon  which  railways  should  be 
rated  was  stated  by  the  Commission  to  be  a  clear  one, 
viz.,  to  take  the  net  annual  value  of  the  land,  as  improved 
in  the  hands  of  the  railway  company  by  the  construction 
of  the  line,  stations,  and  other  works,  without  reference  to 
their  profits  as  carriers ;  that  is,  to  take  the  rent  which  would 
be  paid  by  a  tenant  to  whom  the  line  might  be  leased. 
When  it  is  attempted  to  apply  this  principle  in  practice, 
though  it  appears  to  be  simple,  great  difficulties  arise.  One 
of  the  difficulties  is,  that  most  sorts  of  rateable  property  lie 
exclusively  within  the  parish  which  makes  the  rate ;  for 
example,  houses  or  farms,  or  a  manufactory  or  a  coal-mine, 
which  are  the  ordinary  objects  of  rating,  usually  lie  within 
the  parish  in  which  the  rate  is  made,and  the  assessing  autho- 
rity has  only  to  consider  what  the  probable  net  annual  value 
of  such  occupation  may  be.  If  the  occupation  should  be  of 
property  in  several  parishes,  it  is  not  difficult  to  value  the 
property  in  each  parish  separately.  But  with  regard  to  a 
railway  which  passes  through  a  long  succession  of  parishes, 
the  person  making  the  assessment  cannot  ascertain  what 
amount  of  traffic  passes  over  the  section  of  the  railway 
within  the  parish ;  he  must  consider  what  would  be  the 
probable  letting  value  of  the  entire  line,  and  he  must  then 
take  such  proportion  of  that  entire  value  as  falls  within 
the  particular  parish.  There  is  also  a  further  complication 
arising  from  buildings,  or  stations,  being  unequally  distri- 
buted in  the  parishes  in  which  the  railway  is  situated; 
thus  in  some  cases  there  is  a  station  in  the  parish,  and  in 
others  there  is  not,  which  adds  to  the  difficulty  of  making 
a  fair  assessment  upon  the  railway.  The  authority  in 
each  parish  or  union  makes  the  assessment  without  re- 
ference to  the  assessment  in  other  parishes  or  unions. 
When  the  railway  passes  through  numerous  parishes  or 
unions  in  succession,  each  parish  or  union  is  entitled  to 
make  its  own  assessment,  without  any  reference  whatever 
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to  the  aggregate  that  would   be  produced    by  adding 
together  the  rates  of  the  different  parishes  or  unions. 

If  the  rates  were  made  fairly,  by  adding  up  the  assess- 
ments in  all  the  different  parishes  or  unions  through  which 
the  line  passes,  the  total  annual  value  of  the  railway  for 
purposes  of  assessment  ought  to  be  obtained;  but  the 
authorities  do  not,  for  the  most  part,  proceed  from  any 
total  They  merely  form  a  conjecture  as  to  the  probable 
amount  of  value  which  belongs  to  that  part  of  the  railway 
which  is  in  their  parish.  This  has,  no  doubt,  led  to 
anomalous  results. 

The  net  income  of  the  railway  companies  in  England 
in  1864  was  16  millions  sterling,  after  paying  all  out- 
goings except  rates,  taxes,  and  Government  duty.  The 
local  rates  paid  by  them  for  that  year  amounted  to 
;£'527,i23,  or  3 J  per  cent.  For  the  same  year  the  local 
charges  in  England  upon  the  income  derived  from  landed 
property  amounted  to  about  1 1  per  cent.,  exclusive  of  the 
profits  of  farmers  or  other  occupants  using  landed  property 
for  industrial  purposes. 

Under  the  Act  21  &  22  Vic,  c.  98,  railways  are  to  be 
assessed  for  rates  levied  under  the  Public  Heedth  Act,  and 
for  the  local  government  of  towns,  in  the  proportion  of 
one-fourth  part  only  of  the  net  annual  value  thereof. 
Only  a  portion  of  railway  earnings  was  regarded  as 
derived  from  the  occupation  of  railways  and  stations, 
and  the  remainder  has  been  left  untaxed  as  the  profits  of 
their  business. 

The  Duke  of  Devonshire's  Commission  recommended 
that  the  Poor  Law  Board,  or  some  other  public  authority, 
should  make  an  assessment  for  rating  the  whole  railway, 
and  then  divide  the  amount  according  to  an  equitable 
principle  between  the  several  unions  or  parishes. 

The  incidence  of  taxation  in  reference  to  railway  pro- 
perty varies  considerably  as  between  the  several  divisions 
of  the  United  Kingdom.  Eelatively  to  gross  railway 
income,  it  is  highest  in  Ireland  and  lowest  in  Scotland. 
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The  figures  for  each  of  the  three  countries  in  1884  were 
as  under : — 


Coantries. 


Englaiid*.        •        •        .        . 

Scotland 

Ireland 

Totals  and  avenge     • 


Ratal  and 
Taxes. 


£ 
1,664,660 

187.997 
85.034 


x,937.69i 


Gross 
Receipts. 


60,099,01 1 

7.595.391 
2,828,241 


70,522,643 


Percentage  of 

Taxation  on 

Oroas  Receipts. 


2.7 

2.5 
2.9 


2.7 


The  railways  of  the  United  Kingdom  are  not  alone  in 
their  liability  to  taxation.  The  same  fate  befalls  the  rail- 
ways of  nearly  every  other  country,  although  the  returns 
of  the  amount  of  taxation  levied  are  not  in  all  cases  so 
specifically  set  out  as  in  the  case  of  British  lines.  The 
following  figures,  however,  show  the  amounts  of  taxation 
paid  both  absolutely  and  relatively  to  gross  earnings,  in 
the  United  States,  in  the  Census  year  1880: — 


Countries. 

Gross  Earn* 

ings  of  all 

Railways  in 

1880 
(x  doL  — 1000). 

Total  Taxation, 
State  and 
Municipal 

(x  dol.  as  1000). 

Percentage  of 

Taxation  on 

Gross  Income. 

New  England  States 

Middle  States 

Soathem  States 

Western  States 

Pacifio  States  .... 

Totals  . 

t 

46,942 

283,173 

49.172 

130,608 

70,554 

• 
1,601 

6x6 
3.267 
1.855 

3.4 
2.1 

1.3 
2.5 

2.6 

580.450 

13.284 

2.3 

It  therefore  appears  that  the  highest  taxation  is  levied 
on  railway  property  in  the  New  England  States,  and  the 
lowest  in  the  Southern  States.  In  the  former  the  taxa- 
tion is  higher  relatively  to  income  than  in  Great  Britain. 
In  the  Middle  States,  which  embrace  New  York,  Pennsyl- 
vania, Ohio,  and  Maryland,  the  average  taxation  amounts 
to  2.1  of  the  gross  railway  income,  which  is  .6  per  cent. 
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under  the  average  of  the  United  Kingdom.  Taking  the 
United  States  as  a  whole,  it  appears  that  the  taxation  of 
the  railway  interest,  relatively  to  its  gross  income,  is  .4 
per  cent,  under  the  average  of  the  United  Kingdom. 

There  has  been  a  good  deal  of  agitation  in  the  United 
States,  and  not  a  little  dissatisfaction  on  the  part  of  the 
public,  in  consequence  of  the  failure  of  a  number  of  lead- 
ing railway  companies  to  obtain  patents  for  lands  that 
have  been  granted  to  them  by  the  State  for  constructive 
purposes.  As  examples,  it  may  be  stated  that,  at  the  end 
of  1882,  the  following  lands  were  granted  and  patented 
respectively : — 


RailwajB. 

Lands  Granted. 

Lands  Patented. 

Union  Pacific  .... 
Central  Pacific .... 
Weatem  Pacific 

Kansas  Pacific .... 
Denver  Pacific .... 

Totols  . 

Acres. 
12,000,000 
8,000,000 
1,000,000 
4,000,000 
1,000,000 

Acres. 
2,000,000 
1,000,000 

500,000 

1,000,000 

50,000 

26,000,000 

4,550,000 

Only  about  17  per  cent.,  therefore,  of  the  lands  granted 
to  these  companies  have  been  patented,  which  means  that 
only  that  proportion  has  become  liable  to  taxation  by 
State,  territorial,  or  municipal  authorities.  In  other 
words,  the  companies  permit  these  lands  to  grow  valuable 
by  lapse  of  time  and  the  sentiment  of  the  country,  with- 
out contributing  to  the  maintenance  of  the  public 
authority,  or  of  the  common  institutions  of  municipal 
organisation  by  the  aid  of  which  such  enhanced  values 
are  secured,  so  that  this  burden  is  thrown  upon  the  legal 
owners  of  a  moiety  of  the  lands  embraced  within  the 
limits  of  the  railroad  grants.  This  flagrant  dereliction  of 
obvious  obligations  on  the  part  of  the  railways  in  question 
has  recently  been  under  the  consideration  of  Congress. 
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In  practically  every  European  country,  as  in  Great 
Britain,  the  railway  interest  is  subjected  to  local  and 
imperial  burdens,  which  vary  according  to  the  methods  of 
taxation  in  operation  and  the  manner  of  its  incidence. 

Perhaps  the  most  heavily  burdened  of  all  Continental 
railway  systems  is  that  of  Italy,  where  the  Government 
levy  a  stamp  duty  on  every  passenger  ticket,  which,  on 
short  journeys,  is  equal  to  an  imposition  of  about  12  per 
cent  on  the  cost  of  third-class  traflfic.  There  is,  besides, 
an  impost  of  about  13  per  cent,  on  goods  traffic  at  high 
velocity ;  so  that  the  two  items  together  represent  an  im- 
post of  25  per  cent,  for  short  distances,  and  thus  compel 
the  maintenance  of  exceptionally  high  fares.^ 

Under  section  38  of  the  General  Railway  Code  of  Prussia 
(1S38),  it  is  provided  that  railways  should  pay  a  duty  to 
be  graduated  in  proportion  to  the  profits  on  the  total 
capital  subscribed,  after  deducting  all  the  expenses  of 
repair,  the  cost  of  carrying  on  the  business,  and  the 
yearly  sum  to  be  appropriated  to  the  reserved  fund.  The 
amount  of  this  duty  was  not  to  be  fixed,  however,  until 
the  second  railway  opened  in  Prussia  should  have  been 
in  operation  for  three  years.  Until  then,  it  is  naively 
remarked,  that  "the  loss  which  the  Post-Office  revenue 
will  evidently  sustain  tlirough  the  railroads  is  to  be  com- 
pensated for  by  the  services  to  be  performed  by  the  rail- 
ways in  its  favour."  2  Railways  were,  under  the  same 
code,  exempted  from  trade  taxes ;  and  it  was  specifically 
provided  that  the  proceeds  of  the  graduated  duty,  referred 
to  above,  should  only  be  applied  to  indemnify  the  State 
for  the  loss  of  revenue  occasioned  by  the  railroads, 
and  the  redemption  of  the  capital  employed  in  the 
undertaking. 

Again,  there  is  payable  to  the  State  by  the  Prussian 
Railways,  an  income-tax  or  duty  upon  the  net  profit  on 

1  "  Giomale  dei  Lavori  Pubblici  e  delle  Strade  Fedrate,"  an.  vii.  p.  73. 
*  The  services  included  the  gratuitous  transport  of  letters,   cash  re- 
mittances, post  wagons,  &c.,  and  persons  furnished  with  post-free  passes. 
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the  share  capital,  after  deducting  management,  mainte- 
nance, working  expenses,  reserve  and  renewal  funds,  as 
well  as  interest  and  sinking  funds  to  pay  ofif  loans,  before 
strikin,^  the  dividend,  upon  the  following  rising  scale, 
viz.: — 

When  the  net  profit  amoanU  to  4  per  cent,     .        .    -^  thereof 
„  „  „  o?er  4  to  5  per  cent   ^        „ 

»i  i»  l»  »»      5  to  O  II  tTJ  II 

»l  II  l»  l>  o  „  1V         II 

This  income-tax  is  to  be  applied  by  the  State  in  buy- 
ing in  the.  open  market  the  shares  of  the  company  which 
pays  it,  and  the  interest  and  dividends  on  these  shares  are 
to  be  applied  in  like  manner,  the  shares  themselves  being 
taken  for  ever  out  of  course  and  deposited  in  the  national 
debt  office  of  the  State,  and  thus,  by  degrees,  the  share 
capital  of  the  company  becomes  amortised. 


(     175    ) 


CHAPTER  XIIL 

THE  DISTRIBUTION  AND  COST  OF  RAILWAY 

LABOUR. 

In  dealing  with  the  subject  of  railway  economy,  there  is 
perhaps  no  phase  that  has  received  from  statisticians  and 
economists  so  limited  an  amount  of  attention,  relatively  to 
its  importance^  as  that  of  the  results  of  railway  working  in 
reference  to  the  numbers  employed. 

There  has,  in  truth,  been  a  lack  of  definite  statistical 
information  upon  this  subject  until  quite  lately.  There  is 
now,  however,  at  command  a  sufficient  range  of  facts  to 
enable  us  to  inquire  into  the  more  prominent  bearings  of 
the  personnel  upon  the  the  character  of  railway  administra- 
tion in  all  the  leading  countries  of  the  world.^ 

There  is  probably  no  other  single  industry  that  gives 
employment  to  so  large  a  number  in  the  principal  countries 
of  the  world,  regarded  as  a  whole,  as  that  of  railway  work- 
ing, unless  it  be  that  of  agriculture.  In  the  United  King- 
dom, where  the  railway  system  as  a  whole  found  direct 
employment  in  1884  for  367,793  persons,*  it  will,  of  course, 
be  found  that  both  the  textile  and  mining  industries  give 
direct  employment  to  an  even  larger  number.  But  if  we 
consider  how  many  thousands  are  employed  in  furnishing 

^  The  data  to  be  nsed  in  this  chapter  are  obtamed,  in  respect  of  the 
United  Kingdom,  from  retoms  presented  to  the  Honae  of  Commons, 
especially  those  of  1885  ;  in  respect  of  the  United  States,  from  the  Census 
Reports ;  and  in  respect  of  European  countries,  from  the  "  StaUstique 
de  chemin  de  fer." 

'  According  to  a  return  presented  to  Parliament  on  the  motion  of  Mr. 
Broadhurat 
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railway  materiel,  in  addition  to  those  directly  employed  in 
railway  working — in  building  locomotives,  manufacturing 
rails,  chairs,  and  sleepers,  furnishing  stores  and  fuel,  and 
in  a  thousand  other  ways — ^it  will  probably  turn  out  that 
railways,  as  a  source  of  human  employment,  are,  even  in 
an  industrial  and  manufacturing  country  like  our  own, 
superior  to  all  other  sources  whatsoever. 

This  is  still  more  strikingly  the  case  in  the  United 
States.  In  that  country  the  numbers  engaged  in  railway 
operations  can  only  be  ascertained  for  census  years,  and 
therefore  we  are  without  any  reliable  information  for  a 
later  date  than  1880.  But  in  that  year  the  American 
railway  system  furnished  direct  employment  to  418,957 
persons,  being  an  average  of  nearly  five  persons  to  each 
mile  of  line  open.  If  the  same  relation  of  employ^  to 
mileage  is  assumed  for  1886,  the  railways  of  the  United 
States  would  employ  at  the  present  time  not  less  than 
630,000  workers  of  all  kinds,  which  is  a  very  much  larger 
number  than  any  other  occupation  employs,  except 
agriculture.^ 

So  far  as  the  data  available  enable  an  estimate  to  be 
framed,  the  total  number  of  employ^  engaged  in  railway 
working  in  Europe  and  the  United  States  of  America  was, 
in  1884,  about  as  under: — 

United  Kingdom  .        .        .        367,793*  or  19.69  per  mile  open 
United  States       .        .        .       630,000,  n    4-77       ti  >i 

Continental  countries    .         .     1*076,649,  n  13.6         „  ,, 

This  gives  a  total  of  2,074442  employ^  of  all  kinds, 
to  which  a  few  thousands  more  will  require  to  be  added 
for  Scandinavian  countries,  that  are  not  included  in  the 
European  total. 

If  we  divide  into  this  number  the  total  mileage  con- 
structed in  the  several  countries  to  which  it  applies — that 
is,  227,450  miles — we  shall  find  that  the  average  number 

^  The  next  most  important  industries  in  the  United  States  are  those  of 
ootton,  which  employed  185,472  hands  in  18S0,  and  iron  and  steel,  which 
in  the  same  year  found  employment  for  140,978  hands. 
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of  employ^  per  mile  of  line  open  throughout  Europe  and 
the  United  States  is  about  9.1,  or  less  than  one-half  the 
average  of  the  United  Kingdom. 

There  must  clearly  be  some  good  reason  for  this  remark- 
able difference,  by  increase,  on  English  railways.  At  a 
later  period  of  our  inquiry  we  shall  find  that  this  explana- 
tion lies  chiefly  in  the  greater  amount  of  traffic  to  be 
dealt  with. 

Another  cause,  specially  applicable  to  the  United  States, 
will  at  once  occur  to  those  who  have  travelled  in  that 
country.  There  are  comparatively  few  porters  in  America. 
There  are  nearly  5o,cxx)  in  the  United  Kingdom.  The 
system  of  dealing  with  passengers'  luggage  in  the  two 
countries  is  radically  different,  and  tends  to  economy  of 
labour  in  the  United  States.  Whether  the  American 
system  is  better,  all  things  considered,  we  shall  not  now 
stop  to  inquire. 

In  now  proceeding  to  analyse  the  condition-of-labour 
question  as  it  refers  to  railway  working,  we  shall  view 
the  subject  under  two  aspects — the  first,  that  of  the  differ- 
ences that  distinguish  English  railways  from  one  another ; 
the  second,  that  of  the  more  prominent  features  of  con- 
trast as  between  different  countries. 

The  first  of  these  two  subjects  of  inquiry  may  again  be 
appropriately  subdivided  into  the  three  several  branches 
of— 

(i.)  The  numbers  employed  relatively  to  open  mileage 

and  gross  earnings. 
(2.)  The  proportions  of  each  description  of  emphyis 

relatively  to  the  total  on  each  line ;  and 
(3.)  The  absolute  increase  or  decrease  of  the  cost  of 

labour  in  relation  to  results. 

The  first  of  these  three  points  is  clearly  illustrated  in 
the  following  table : — 
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It  will  be  observed  that  the  variations  in  the  number 
of  employ^  per  mile  of  line  open  are  much  more  con- 
siderable than  those  in  the  numbers  employed  per  ;Ciooo 
of  gross  earnings.  This  circumstance  may  be  held  to 
establish  two  points — the  first,  that  there  are  great  dif- 
ferences in  the  gross  earnings  per  mile  as  between  one 
railway  and  another ;  and  the  next,  that  for  this  reason 
the  mileage  test  is  not  a  safe  one  to  apply,  since  it  is 
possible  that  on  one  line  the  amount  of  labour  actually 
performed  may  be  twice  or  three  times  that  on  another 
for  the  same  open  mileage. 

If  we  examine  more  particularly  the  returns  that  refer 
to  the  North  British  Eailway,  we  shall  see  how  far  this 
principle  is  carried  in  actual  practice.  On  that  line  the 
number  of  employ^  per  mile  open  is  not  one-third  of  the 
number  employed  on  the  Lancashire  and  Yorkshire  line, 
and  yet  it  will  be  noted  that  the  labour  employed  per 
;f  lOCX)  of  gross  earnings  is  approximately  the  same  in 
both  cases. 

The  lowest  ratio  of  labour  to  gross  earnings  occurs  on 
the  South-Eastem  line ;  the  highest  on  the  Great  Western 
and  Southern  of  Ireland.  As  both  of  these  are  mainly 
passenger-carrying  lines,  it  is  evident  that  no  principle 
or  law,  calculated  to  establish  the  ratios  that  should  be 
apportioned  to  passenger  and  goods  traffic,  respectively, 
can  be  deduced  from  the  figures. 

It  is  clear,  then,  that  the  relation  of  labour  to  results 
— whether  the  standard  to  be  adopted  should  be  gross 
earnings,  net  earnings,  mileage  open,  tonnage  and  pas- 
sengers carried,  or  some  other  leading  factor — has  still  to 
be  placed  on  a  scientific  basis.  There  does  not  appear 
to  be  any  reason,  on  the  face  of  it,  why,  on  two  lines 
that  have  so  much  in  common,  as  regards  their  traffic 
and  their  geographical  position,  and  the  cost  and  effici- 
ency  of  their  labour,  as  the  Great  Northern  and  the  North- 
Eastem  Eailways,  it  should  require  5.69  employes  to 
earn  £1000  in  the  one  case,  and  only  4.85  in  the  other; 
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nor  is  it  any  more  easily  explicable  why  the  Great 
Eastern  should  employ  5.61  hands  to  obtain  the  same 
result  as  the  South-Eastem  has  arrived  at  with  3.87, 
remembering  how  much  alike  are  the  circumstances  of 
the  two  lines.  The  matter  is  one  that  appears  to  be 
well  worthy  of  a  larger  share  of  consideration  from  railway 
authorities. 

The  average  number  of  employ^  per  ;^icxx)  of  gross 
earnings  on  the  railways  of  the  United  Kingdom  as  a 
whole  appears  to  be  about  5.4.^  It  will  be  noted  in  the 
immediately  preceding  table  that  most  of  the  principal 
lines  are  under  this  average,  from  which  it  would  seem 
to  follow  that  the  poorer  lines  employ  a  considerably 
larger  number  of  hands  to  realise  the  same  financial 
results. 

In  the  United  States,  the  average  number  of  railway 
employ^  per  ^^icxx)  of  gross  earnings  appears  to  have 
been  rather  over  2.8  in  1880,  which,  assuming  that  all 
the  conditions  of  the  comparison  are  relevant  and  paral- 
lel, would  seem  to  show  a  very  considerably  higher 
revenue  in  relation  to  employ^  in  that  country.^  In  point 
of  fact,  it  would  appear  as  if,  on  American  lines,  it  re- 
quired only  about  one-half  the  number  to  earn  £  icx)0  that 
is  found  necessary  on  English  railways.  This,  again,  is  a 
matter  that  would  seem  to  invite  very  serious  considera- 
tion on  the  part  of  those  who  are  ckarged  with  the 
administration  of  English  lines. 

The  next  point  to  which  we  have  undertaken  to  direct 
our  inquiries  is  that  of  the  proportions  of  each  several 
description  of  railway  employes  relatively  to  the  whole. 
With  a  view  to  elucidating  this  problem,  the  following 
statement  has  been  compiled  from   returns  of  railway 

^  The  total  gross  earnings  in  1884  having  been  67}  milliona  sterling, 
and  the  number  of  employes  367,793. 

'  In  the  Census  year  1880,  418,957  railway  tmpUnfis  in  the  United  States 
earned  a  total  of  580}  million  dollars,  or  about  146  milliona  sterling. 
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labour  presented  to  Parliament  in  each  of  the  years  i860 
and  1884: — 

Statement  showing  ike  Proportions  of  each  Description  of  the  Peraonnd 
of  the  Railways  of  the  United  Kingdom  in  i860  and  1884. 


Number  Employed 

Percentage  of  Total 

1 

In  Tear 

Increase  or 

Xmployi»  in 

Descriptioii. 

Decreaae  in 

1884. 

' 

i8€o. 

1884. 

x86a 

1884. 

MAnagersandsecre-  ) 
taries    .         .         ( 

162 

191 

+         29 

O.IS 

0.05 

£iigiiieerB 

104 

125 

+          21 

O.IO 

0.03 

Superintendents 

283 

143 

-        140 

0.27 

0.04 

Storekeepers     . 

150 

los 

-        45 

0.14 

0.03 

Aooountfuits      and 

cashiers 

144 

147 

+          3 

0.13 

0.04 

Inspectors  and  time- 1 
keepers                  ( 

856 

3,518 

+  2,662 

a82 

0.96 

Station-masters 

2,231 

6,165 

+  3,934 

2.15 

1.68 

Ticket-collectors 

400 

2,060 

+  1,660 

0.39 

a56 

Draughtsmen   . 

158 

248 

+        90 

ais 

0.07 

Agents 

•  •  • 

862 

+      862 

•  •  • 

0.23 

Clerks 

8,630 

33,670 

-h  25,040 

8.31 

9.15 

« Foremen  . 

1,468 

2,906 

+   1,438 

1.41 

0.79 

I  Engine-drivers 

3,221 

12,874 

+  9,653 

3.10 

3- 50 

Firemen  . 

3,291 

12,795 

+  9,504 

3.17 

3.48 

Guards     . 

3,602 

13,312 

+  9,7'o 

3-47 

3.62 

Artisans  . 

21,303 

55,940 

+  34,637 

20.51 

15.21 

Switchmen 

3.762 

19,012 

+  15,250 

3.62 

5-17 

Gatekeepers 

1,988 

1,605 

-      383 

1.91 

0.44 

Policemen 

2,135 

1,781 

-      354 

2.06 

0.48 

Porters 

16,178 

44,617 

+  28,439 

15-57 

12.13 

Plate-layers 

6,358 

29,820 

+  23,462 

6.12 

8.11 

Labourers 

25,069 

70,405 

+45,336 

74.13 

19.14 

Croods  managers 

•  •  • 

"3 

+      "3 

•  •  • 

ao3 

Telegraphs 

•  •  • 

3,754 

+  3,754 

•  •  • 

1.02 

Steam-boat  service, 

&C. 

•  •  • 

6,041 

+  6,041 

•  •  • 

1.64 

Canals 

•  •  • 

1,963 

+   1,963 

•  •  • 

0.53 

Hotels  and  refresh- 
ment-rooms . 

a  •  • 

2,518 

+  2,518 

•  •  • 

a68 

Miscellaneous  . 
Totals      . 

3,381 

40,317 

+  36,936 

3-25 

10.96 

•  •  * 

103,874 

367,793 

+  263,919 

•  •  • 

In  this  table  there  are  several  important  lessons  to  be 
learned  by  those  who  care  to  undertake  its  analysis,  and 
have  the  skill  to  read  between  the  lines.     It  will  be  seen, 
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to  begin  with,  that  there  has  been  a  remarkable  reduction 
in  the  relative  numbers  of  prominent  and  highly-paid 
officials,  largely  as  a  result  of  the  amalgamation  move- 
ment that  has  been  in  progress  during  the  interval*  This 
reduction  applies  more  especially  to  superintendents,  who 
have  fallen  from  0.27  per  cent,  to  0.04  per  cent,  of  the 
whole  personnel^  but  it  is  also  conspicuous  in  the  cases 
of  managers  and  secretaries,  engineers,  storekeepers,  and 
accountants.  Clerks,  on  the  contrary,  have  increased  from 
8.31  per  cent  to  9.15  per  cent,  of  the  whole. 

In  reference  to  those  classes  of  employes  that  are 
engaged  in  actually  working  the  trains — engine-drivers, 
firemen,  and  guards — their  percentage  proportions  have 
been  little  affected  in  the  interval;  but  it  is  otherwise 
when  we  come  to  deal  with  manual  and  lower-class 
labour.  Labourers,  as  such,  have  declined  from  24.13  per 
cent  to  19.14  per  cent.,  while  artisans  have  fallen  from 
20.51  per  cent  to  15.21  per  cent,  and  porters  from  15.57 
per  cent  to  12.13  per  cent  Platelayers,  on  the  contrary, 
have  increased  from  6.12  per  cent  to  8. 11  per  cent,  and 
switchmen  from  3.62  per  cent  to  5.17  per  cent  The 
great  diminution  that  has  taken  place  in  the  number  of 
level  crossings  appears  to  be  reflected  in  the  fact  that 
gatekeepers  have  decreased  from  1.91  to  0.44 — a  fall  of 
over  3.30  per  cent ;  while  it  looks  as  if  law  and  order 
were  more  easily  maintained  now  than  formerly,  when 
we  consider  that  policemen  have  declined  from  2.06  per 
cent,  to  0.48  per  cent — a  decrease,  again,  of  nearly  400 
per  cent 

The  last  point  to  which  attention  may  suitably  be 
called  in  this  table  is  that  of  what  we  may  describe  cus 
the  minor  and  auxiliary  departments  of  railway  service. 
In  the  return  for  i860,  no  separate  records  were  made 
of  the  now  considerable  numbers  engaged  in  telegraph, 
steamboat,  canal,  and  hotel  and  refreshment-room  service. 
In  the  1884  return,  however,  each  of  these  sources  of 
employment  is  separately  considered^  and  they  tend  to 


COST  OP  RAILWAY  LABOUR.  183 

throw  a  curions  kind  of  side-light  upon  the  collateral 
aspects  of  our  great  carrying  industry.  That  railway 
companies  are  also  great  carriers  by  sea  is  made  abun- 
dantly evident  by  the  fact  that  in  this  service  they  employ 
6041  persons.  We  are  without  any  record  of  the  tonnage 
of  steamships  owned  by  English  railways ;  but  the  Board 
of  Trade  returns  show  that  in  the  merchant  service  gene- 
rally one  employ^  represents  thirty-three  tons  of  steam 
tonnage;  and  if  the  tonnage  owned  and  worked  by  our 
railway  interest  were  to  be  calculated  at  approximately 
the  same  rate,  it  would  follow  that  they  own  not  less  than 
199,353  tons  in  all.  Since,  however,  a  large  proportion  of 
the  number  returned  as  engaged  in  steamboat  service  is 
probably  otherwise  occupied  than  in  the  actual  work  of 
navigation,  this  calculation  may  be  regarded  as  more 
curious  than  correct. 

A  very  interesting  commentary  on  the  treatment  which 
the  railway  interest  bestows  upon  our  inland  navigation 
is  furnished  by  the  fact  that  they  only  employ  1963  hands 
in  working  upwards  of  1700  miles  of  canals  that  have 
come  into  their  possession.  In  other  words,  they  allow  an 
average  of  13  to  40  employes — according  to  the  extent 
and  character  of  the  traffic — for  each  mile  of  railway 
open,  but  they  only  give  a  fraction  over  one  employ^  to 
each  mile  of  canal.  The  cause  and  the  effect  are  equally 
plain.  Some  railways  have  utterly  neglected  the  canal 
traffic  that  has  unfortunately  come  under  their  dominion, 
and  have  concentrated  their  energies  on  getting  the  traffic 
that  would  otherwise  have  been  transported  by,  and  is  in 
its  character  essentially  more  suited  for,  canals  on  to  their 
lines. 

In  looking  into  the  question  of  railway  labour  in  rela- 
tion to  results  in  the  United  Kingdom,  there  is  one  point 
that  stands  out  very  prominently,  and  demands  a  high 
degree  of  consideration.  In  i860,  the  railways  of  the 
United  Kingdom  employed  ten  operatives  of  all  kinds  per 
mile  of  line  open;  in   1884,  the  number  had  risen  to 
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rather  over  19  per  mile  open.  In  the  interval,  therefore, 
the  relation  of  employ^  to  mile£^e  had  just  about 
doubled.  The  same  tendency  appears  in  the  labour  em- 
ployed relatively  to  gross  earnings,  there  having  been  3.8 
employ^  for  every  ;Ciooo  received  in  i860,  as  compared 
with  54  in  1884.  It  is  a  matter  of  real  concern  that  our 
railways  should  have  had  occasion  to  employ,  in  1884,  40 
per  cent,  more  labour  to  earn  ;Ciooo  than  they  did  in 
i860.  This  increase,  be  it  remembered,  has  reference  to 
numbers  only,  and  not  to  wages,  about  which  we  may 
have  something  more  to  say  by-and-bye.  The  plea  of  rail- 
way directors,  in  answer  to  this  serious  increase  of  working 
expenses,  would  no  doubt  be  that  it  had  been  entailed  very 
largely,  if  not  almost  entirely,  by  the  provisions  which 
the  Legislature  has  from  time  to  time  imposed  with  a 
view  to  the  greater  security  of  the  travelling  public.  We 
shall  not  at  present  stay  to  examine  this  reply;  but  it 
behoves  both  the  railway  interest  and  the  public  at  large 
to  see  that  it  is  adequate  to  the  gravity  of  the  fact. 

With  reference  to  the  cost  of  labour — as  distinguished 
from  mere  questions  of  comparative  wages  or  earnings — 
we  shall  best  elucidate  this  point  by  looking  into  the 
returns  of  some  of  our  leading  lines  over  a  period  sufBi- 
ciently  long  to  indicate  the  true  course  of  events. 

On  the  London  and  North- Western  Railway,  the  total 
amount  expended  as  salaries  and  wages  in  the  coaching 
and  police  departments  for  the  year  1876  was  ;C399,542, 
and  for  the  year  1884,  £47Sfiy$.  In  the  same  period,  the 
number  of  miles  run  by  passenger  trains  had  increased 
from  15,577,000  to  19,747,000  miles.  The  average  wages 
cost  per  passenger  train  mile  was,  therefore,  only  5.8d.  in 
1884,  as  compared  with  6. id.  in  1876,  being  a  reduction 
of  about  5  per  cent  In  the  merchandise  department  of 
the  same  railway,  the  amount  expended  in  salaries  and 
wages  in  1876  was  ;C697,i88  for  17,006,000  train  miles, 
being  an  average  of  9.8d.  per  train  mile.  In  1884,  the 
expenditure  under  the  same  head  was  ;^834,707,  and  the 
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number  of  miles  run  by  goods  and  mineral  trains  was 
18^437,000,  being  an  average  of  lO.Sd.  per  train  mile.  It 
appears,  therefore,  that  there  has  been  an  increase  of 
about  a  penny  per  train  mile  in  the  goods,  as  compared 
with  a  decrease  of  only  .3d.  in  the  passenger  department. 
This  is  not  quite  a  satisfactory  showing,  and  is  all  the  less 
80  considering  how  important  a  feature  of  the  English 
railway  returns  goods  and  mineral  traflSc  represents.  The 
experience  of  the  London  and  North- Western  line  is  so 
fairly  typical  of  that  of  the  country  generally  that  we 
need  not  further  pursue  this  aspect  of  our  inquiry. 

From  the  Eeport  of  the  Tenth  Census  of  the  United 
States,  we  have  collated,  under  eleven  different  headings, 
the  total  number  of  railway  employ^  in  that  country, 
and  compared  them,  as  far  as  comparison  is  practicable 
with  two  sets  of  figures  that  are  not  strictly  parallel,  with 
the  same  data  for  the  United  Kingdom,  in  the  table  that 
follows.  The  result  is  remarkable.  It  does  not,  indeed, 
appear  as  if  there  are  any  two  sets  of  figures  in  the  whole 
table,  except  the  first,  that  even  approximately  correspond, 
whereas  most  of  the  items  are  so  widely  divergent  as  to 
suggest  that  the  items  cannot  in  all,  or  even  in  the 
majority  of  cases,  refer  to  the  same  elements.  In  a  state- 
ment containing  so  many  startling  contrasts,  we  can 
hardly  suggest  any  one  that  is  more  remarkable  than  the 
rest.  If,  however,  we  may  mention  the  item  that  chiefly 
strikes  our  own  mind,  it  is  that  of  trackmen,  of  whom 
647  appear  to  be  employed  per  mile  open  in  the  United 
Kingdom,  as  against  only  1.40  in  the  United  States,  in- 
dicating a  very  serious  increase  of  difference  in  the  main- 
tenance of  English  railways,  which,  however,  is  doubtless 
a  function  of  the  greater  traffic.  It  will  probably  also 
be  noted  with  some  surprise  that  conductors  are  abso- 
lutely more  numerous  in  the  United  Kingdom  than  in 
America. 
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Statement  iTiomng  the  Number  0/ Employ^  of  Different  Deeeriptiona  on  the 
Railroads  of  the  United  Kingdom  and  the  United  States,  rcepeetively, 
in  1880  (mtUs  open  in  United  Kingdom,  18,861 ;  in  United  States, 
87,782). 


DMCxiptloiiu 

Total  Numbers  Employed 
lathe 

Numbers  Employed  per 
Mile  of  Railway  Opened. 

United 
Kingdom. 

United 
SUtee. 

United 
Kingdom. 

United 
SUtes. 

General  officers    . 

„       office  clerks    . 

„       station-men    . 
Engineers    . 
Conductors . 
All  other  trainmen 
Machinists  . 
Carpenters  . 
AH  other  shopmen  .    . 
Trackmen    . 
All  other  emplotfis 

ToUls    • 

824 
33,670 
64,901 

..• 
13,312 
25,669 

1    55,940 

•  •  • 

120,842* 
52,635 

3,375 

63,380 

18.977 
12,419 

48,254 
22,766 
23,202 

43,746 
122,489 

51,694 

0.04 
1.80 

3.47 

•  •  • 

0.71 
1.37 
2.99 

•  •  • 

•  •  • 

6.47 
2.82 

0.04 
O.IO 
0.72 
0.22 
0.14 

0.55 
0.25 

0.26 

a  50 
1.40 
0.59 

367,793 

418,957 

19.69 

4.77 

With  a  view  to  throwing  additional  light  upon  this 
subject,  Mr.  Findlay,  of  the  London  and  North- Western 
Railway,  has  been  good  enough  to  have  the  personnel  of 
that  line  classified  for  the  author,  as  per  the  next  state- 
ment, in  order  to  allow  of  more  ready  comparison  with 
that  of  the  railways  of  the  United  States. 


Employment. 


Permanent  way  . 
Running  department 
Locomotive  works 
Carriage  works    . 
Wagon  works 
Joint  lines  . 
Various 


Totals 


United  States 
Railways. 


No. 
122,489 
79,650 

89,714 


127,104 


London  and 

North>We8tem 

Railway. 


No. 
9,181 
7,625 
7,502 
2,903 

I»397 
7,000 

3.633 


418,957 


59,815 


^  Included  under  **  machinists.*' 

*  Platelayers,  labourers,  gatekeepers,  and  switchmen. 
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This  table  cannot,  however,  claim  to  establish  an  exact 
comparison,  since  the  figures  that  refer  to  the  English 
railway  embrace  general  officers,  clerks,  and  station-men 
in  each  separate  class,  while  in  the  United  States  returns, 
all  of  these  are  entered  imder  the  heading  of  "  various," 
together  with  a  residuum  of  51,694  other  employ^  of 
whom  no  specific  details  are  afforded. 

On  the  railways  of  India,  which  are,  all  things  considered, 
perhaps  the  most  economically  managed  in  the  world,  the 
average  number  of  employ^  of  all  kinds  per  mile  open, 
in  1882,  was  18.69,  which  is  a  much  higher  proportion, 
relatively  to  mileage,  than  that  found  for  the  United 
Kingdom,  but  still  lower  than  that  which  obtains  in  the 
United  States.    The  details  are  appended : — 

.  StatemerU  thowing  the  Number  of  Employ^  on  the  JtaUtoays  of  India 

on  the  30tA  September  1882  (9936  miles). 


Departments. 

Operatives. 

Average  Num* 
ber  per  Mile. 

Administration    .... 
Traffic  and  telegraph   . 

Engineers 

Loo>motiye,  carriage,  and  wagon 

Totals    . 

11,625 
35,610 
85,068 

53,435 

I.17 

8.56 
5.38 

185,738 

18.69 

I 

Of  the  above  numbers,  only  3796  were  Europeans,  the 
remainder  being  entirely  natives. 

It  is  now  worth  while  to  examine  the  relation  of  emr' 
ployis  to  mileage  open  in  the  different  leading  countries  of 
Continental  Europe.  This,  happily,  is  not  a  difficult  in- 
vestigation, since  the  railway  returns  of  each  European 
country  embrace  detailed  statistics  of  the  personnel,  as 
divided  into  the  two  categories  of  salaried  employ^  and 
daily  wage-earners.  The  results  for  the  year  1882  are  as 
under : — 
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Statement  ehowing  the  Total  Number  of  Employ^  on  the  JRtUiwaye  ofCvnJti- 
nerval  Europe,  and  the  Average  per  MiU  of  Line  Open  and  per 
£1000  earned. 


Salaried 
Smployis. 

DaUy 

Wafe- 

Eamers. 

Total 
Bmployii. 

MUea 
Open. 

Average 
Emplo^i$, 

Countries. 

Per 

Mile 

Open. 

14 

13 
22 

6 

H 

13 

8 

12 

8 

15 
9 

Per 

;ClOOO 

£amed. 

Germany 
Austria. 
Belgium 
Denmark 
France  . 
Italy      . 
Luxembourg . 
Holland 
Roumania 
Russia  . 
Switzerland   . 

131.093 

54,753 

8,257 
2,112 

158,948 

46,836 

118 

4,472 
2,646 

154,454 
9,380 

172,898 

98,082 

37,804 

4,403 

84,044 

24,857 
610 

9.634 

4,281 

61,019 

5,946 

303,991 

152,835 
46,061 

6,517 
242,992 

71,693 
728 

14,106 

6,927 

215.473 
15.326 

21,910 

12,151 

2,090 

1,005 

17,684 

5.693 
92 

1,132 

861 

14,478 
1,673 

6.3 
6.6 

7.1 
8.9 

5-4 
8.7 

•  •  • 

7.1 

•  •  • 

•  •  • 

5.0 

Totals  and 
average 

1 

573,069 

503,580 

1,076,649 

78,769 

13.6 

•  •  • 

On  comparing  these  returns  with  those  that  we  have 
already  given  in  reference  to  the  United  Kingdom,  Con- 
tinental Europe,  India,  and  the  United  States,  the  results 
come  out  as  under : — 


fi  Countries. 

Total  Employes. 

Average  per 
MUe. 

United  Kingdom     .... 

United  States 

India 

Continental  Europe 

Grand  total  and  average 

367,793 
418,957 

185.738 
1,076,649 

19.69 

4.77 
18.69 

13-6 

2,049,137 

10.5 

There  is  a  very  considerable  amount  of  instruction  as 
to  the  comparative  conditions  of  railway  administration  in 
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England  and  America  to  be  got  from  a  comparison  of  the 
numbers  of  employ^  on  the  leading  lines  of  each  country, 
relatively  to  the  gross  earnings.  There  is  no  question 
connected  with  railway  working  in  which  we  shall  find 
more  signal  and  unaccountable  variations  than  in  this. 
The  average  gross  earnings  per  employ^  on  sixteen  of  the 
leading  British  lines  appears  to  be  ;g'  195  ;  the  net  earnings 
come  out  as  £9S.  On  fifteen  leading  American  lines, 
however,  the  average  gross  earnings  per  employ^  comes 
out  as  ;f  320,  or  about  70  per  cent,  more  than  the  aver- 
age of  the  United  Kingdom,  while  the  net  earnings  per 
employs  are  ^g"  144,  or  about  53  per  cent,  higher.  It  would 
be  interesting,  if  it  were  possible,  to  discover  exactly  how 
these  differences  arise.  The  particulars  of  the  two  series 
are  appended: — 
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The  Wages  Cost  of  Eailway  Laboue. 

The  economy  of  railway  working,  like  that  of  other 
industrial  and  mercantile  undertakings,  is  necessarily 
affected  by  the  price  at  which  the  labour  is  purchased, 
as  well  as  by  its  comparative  efficiency. 

As  an  example  of  this  fact,  it  is  obvious  that  the  cost 
of  the  labour  employed  in  India,  although  apparently 
much  less  efficient  in  reference  to  results,  as  tested  by 
mileage  open,  may  yet  be  much  lower  than  that  of  the 
United  States,  where  the  nominal  relation  of  employes  to 
results  is  much  lower,  if  we  remember  that  the  Indian 
employ^  is  content  with  a  wage  of  threepence  per  day, 
whereas  the  average  wages  paid  in  the  United  States  is 
42s.  per  week,  or  just  twenty-four  times  that  amount  per 
day.  Even  allowing,  then,  that  each  American  employ^ 
performed  over  four  times  the  same  amount  of  duty  as 
the  Hindoo,  this  would  hardly  compensate  for  twenty- 
four  times  the  average  rate  of  wages.  ' 

There  is  a  lack  of  really  trustworthy  data  as  to  the  re- 
muneration paid  to  the  different  classes  of  railway  etn^- 
ploy4$  in  the  United  Kingdom.;  No  doubt  the  average 
would,  under  any  circumstances,  be  difficult  to  establish, 
since  there  is  necessarily  a  wide  range  between  the 
maxiTna  paid  in  the  i!netropolis  and  the  minima  paid  in 
Ireland  and  Wales. 

Mr.  Macdonnell^  gave  the  following  as  the  average 
wages  paid  in  1875  to  different  classes  of  railway 
artisans : — 

Wages  per  Day. 
i.     d. 

Fitters 5     ij 

Turners 5    sl 

Machinemen 30 

Fitters*  labourers 2    4^ 

Boileramiths 57 

Boilersmiths'  labourers         .         .         .         .         2  ii  . 

Smiths 52 

Smiths'  strikers 2    7} 


■^- 


^  Paper  read  before  the  Institixtioii  of  Civil  Engineers,  voL  xlviii.  p.  15. 
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It  is  not  probable  that  since  1876  the  average  wages 
have  greatly  varied  in  either  direction.' 

With  these  rates,  we  are  scarcely  in  a  position  to  com- 
pare exactly  parallel  rates  for  other  countries.  But  as 
r^ards  nearly  aU  the  nations  on  the  Continent  of  Europe, 
records  are  made  up,  and  published,  showing  the  average 
expenditure  per  employ^  over  the  whole  numbers  em- 
ployed in  each  of  the  four  departments  of  general  ad- 
ministration, maintenance  of  way  and  works,  transport 
or  traffic  operations,  and  traction  and  material.  These  re- 
turns we  have  collated  and  summarised  in  the  table  that 
follows,  from  which  it  will  be  seen  that  there  are  very 
considerable  dilBTerences  as  between  one  country  and 
another,  not  only  in  the  average  .wages  cost  per  employ^, 
but  also  in  the  relative  numbers  employed  in  each  depart- 
ment. The  latter  fact  would  almost  seem  to  suggest  that 
there  has  been  a  want  of  parallelism  in  the  returns — that 
in  one  country  a  higher-paid  description  of  labour  may  be 
placed  under  a  heading  which  in  another  is  applied  to 
a  lower-priced  labour.  But,  however  this  may  be,  the 
returns,  which  are  in  all  cases  official,  are  here  presented 
for  what  they  may  be  worth : — 
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The  figures  that  are  embodied  in  this  table  are  likely 
to  reward  the  closest  examination  on  the  part  of  all  who 
are  interested  in  railway  economy.  They  are  likely  to  be 
especially  fruitful  of  advantageous  results  if  considered 
in  relation  to  the  traffic  movement  of  the  countries 
tabulated,^  their  gross  and  net  earnings,^  the  mileage 
open,'  and  other  statistical  data  to  be  found  scattered 
throughout  the  present  work.  There  may,  however,  be 
certain  facts  that  will  be  difficult  of  reconciliation.  One 
of  these,  lying  on  the  surface,  is  the  remarkable  discre- 
pancy in  the  relative  numbers  employed  in  maintenance 
and  transport,  respectively,  in  Germany  and  Russia.  But 
similar  cases  might  be  indefinitely  multiplied. 

The  data  already  given  may  be  supplemented  by  the 
following  more  specific  details  of  the  wages  paid  in  Bel- 
gium, Germany,  Switzerland,  and  France,  to  the  principal 
classes  of  railway  emploi/^,  as  taken  from  the  Report  of 
the  Royal  Commission  on  Railway  Accidents : — 

Staiement  showing  the  Average  Monthly  Wages  Paid  to  Railway  Employ^ 

in  Continental  Countries, 


Deseriptkm. 

Average  Wages  Paid  in 

Belgium, 
per  Month. 

Oermanj, 
per  Month. 

Switserland, 
per  Month. 

Franca, 
per  Month. 

Drivers*    . 
Guards 

Shunters   . 

Sorters 

Signalmen 

Plate-layers 

;f5.4«.  to  ;f  6,88. 
;f3.l58.tO;f4,68. 

;f2,l88.tO;f3,68. 
;{:2,l88.tO;f3.68. 

;f3,oaLtO;{:3,i58. 
£2, 58.  to  £z,  108. 

;f6,  58. 

j  £2,  158.  to  ) 
\     £if  108. 

Da 
\  £2,  108.  to  J 

}      £3fO^      S 
1/6  to  2/6  daily. 

;f7tO;f8 
£4  to  £4,  58. 

£2,  58.  to  £3 

£2,  58.  to  £3,  58. 

•  •  • 

2/6  per  day 

;C2to£4 
2/6  per  day 

Do. 

;C3. 108.  to  ;f4 

2/6  per  day 

Vide  chap.  xv. 


I  '  Vide  chap.  viL 


Vide  chap.  L 


*  In  Belgium,  Switzerland,  and  France,  the  drivers  receive  premiums 
for  economy  of  fuel  and  oil,  which  vary  from  an  average  of  about  ;£io  in 
Belgium  to  £40,  and  even  more,  in  France. 
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The  foregoing  figures  would  not,  however,  be  complete, 
unless  they  were  illustrated  and  supplemented  by  records 
of  the  hours  of  labour  in  each  country,  which,  on  the 
same  authority,^  are  stated  to  be  as  under : — 


Description  of 
£mplo]fL 

Average  Hours  of  Labour  per  Day  in 

Belgium. 

Germany. 

Switzerland. 

France. 

Drivers  . 
Shunters 
Guards  . 
Signalmen     . 
Plate-layers   . 
Sorters  . 

12 

8  to  14 

II  II  IS 
8„  14 

12 
8  to  12* 

9  to  10 

9  II  12 

9  II  10 

12  „  14 

9  II  12 
9  II   12 

12  to  14 

14  ,1   IS 
12  „    14 

•  •  • 

12 

14  to  15 

8 
12 

8  to  12S 
12 
12 

The  last  country  to  which  we  shall  direct  attention, 
in  reference  to  the  subject  of  labour  cost,  is  the  United 
States.  The  Census  Eeports  for  1880  furnish  data 
which  allow  of  the  average  rates  of  wages  per  month 
being  estimated  for  each  of  the  fifteen  leading  railways 
in  that  country.  It  will  be  noted  that  the  highest 
average  wages  were  paid  on  the  Central  Pacific  and  the 
Atcheson,  Topeka,  and  Santa  F6  line,  and  the  lowest  on 
the  Chicago,  Burlington,  and  Quincy,  and  the  Baltimore 
and  Ohio.  It  is  not  a  little  remarkable  that  the  average 
wages  paid  on  one  of  these  lines  was  more  than  double 
that  paid  on  another.    The  details  are  as  follow : — 


^  Report  of  Royal  Commission  on  Railway  Accidents,  p.  187. 
'  8  hours  at  junctions ;  12  hours  at  stations. 

'  Where  a  double  pertonnd  is  employed,  sorters,  shunters,  and  signal- 
men are  never  employed  for  more  than  12  hours. 
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SUUement  showing  the  Numbers  o/Employ^  on  the  Fifteen  Leading  BaUways 
of  the  United  States  during  the  Census  Year  1880,  exdxtding  Oenersd 
Qffieers  and  Clerks,  <»nd  the  Average  Wages  Paid  per  Month  in  each  ease. 


Railways. 

Number 
ol  Employ  is. 

Averaffo  Wages 
Paid  per  Month. 

Pennsylvaniii 

New  York  Central    .... 
Lake  Shore  and  Michigan 
New  York,  Lake  Erie,  and  Western 
Baltimore  and  Ohio  .... 
Central  Pacific ..... 
Chicago,  Burlington,  and  Quincy 
Philadelphia  and  Reading 
Chicago  and  North- Western     . 

Union  Pacific 

Chicago,  Milwaukee,  and  St  Paul    . 
Chicago,  Rock  Island,  and  Pacific     . 
Wabash,  St.  Louis,  and  Pacific 
Michigan  Central      .... 
Atoheson,  Topeka,  and  Santa  F^ 

Total  and  average    . 

25.736 

13.007 
9,052 

13.528 

14.330 

6,139 

12,065 

11,226 

8.405 

3.865 

10.368 

6,843 
7.800 

4,909 
5.522 

Dols. 
41.72 

41.95 
48.12 

43.94 
34.76 
63,21 
3177 

38.73 
45.16 

57.64 

32-23 
38.80 

43.91 
42.43 
53.67 

i 

152,795 

41.15 

On  comparing  these  returns  with  those  that  we  have 
already  given  for  the  principal  European  countries,  the 
absolutely  higher  rate  of  wages  paid  in  the  United  States 
becomes  at  once  apparent,  the  number  of  employ^ — exclud- 
ing those  engaged  in  general  administration,  as  in  the  returns 
for  the  United  States — the  total  annual  amount  paid  as 
wages,  and  the  average  annual  wages  paid  per  employ^  in 
the  four  chief  Continental  countries  being  as  under : — 


Countries. 

Number  of 

Railway 

Bmplayii. 

Total  Amount 
Paid  as  Wages. 

Average  per 

Emploifi  per 

Annum. 

Germany 

France     .... 
Austria-Hungary     . 
Russia     .... 

289,005 

239,885 
129,464 
203,251 

;fi3,6oo,ooo 

10,542,000 
6,207,000 
9,407,200 

44 
48 

46 
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The  average  wages  paid  to  the  same  classes  of  labour 
in  the  United  States  being  about  ^f  99  per  annum,  it  follows 
that  American  railway  labour  costs  more  than  double  that 
of  Continental  Europe. 

This  is  a  fact  of  great  significance  in  relation  to  the 
subject  of  the  costs  of  working,  and  the  goods  tariffs  im- 
posed, as  dealt  with  in  other  chapters  of  this  work. 

The  natural  inference  would  seem  to  be,  that  as  a  result 
of  requiring  to  pay  so  much  more  for  labour,  American 
railways  would  also  require  to  impose  much  higher  rates 
for  transport  This,  however,  is  very  far  from  being  the 
case.  The  average  rate  charged  in  1880  for  the  transport 
of  merchandise  of  all  descriptions  carried  on  the  railways  of 
the  United  States  was  only  ,6/^A,  per  ton  per  mile.  This 
figure  is  believed  to  be  about  one-half  of  the  average  rate 
charged  on  the  railways  of  the  United  Kingdom.  And 
yet,  as  we  have  elsewhere  shown,  the  railways  of  the 
United  States  are  able,  in  general,  to  pay  as  good  divi- 
dends as  those  of  the  United  Kingdom,  even  with  a  much 
smaller  average  volume  of  traffic  per  mile  of  line  open. 
With  such  facts  as  these  staring  them  in  the  face,  English 
railway  directors  can  scarcely  fail  to  admit  that,  so  far  as 
economy  of  working  is  concerned — disregarding  for  the 
present  the  almost  equally  important  question  of  efficiency 
of  service — the  railways  of  the  United  States  are  in  the 
front  rank. 

In  the  next  table  the  relation  of  the  personnel  to  the 
mileage  of  line  open  in  different  European  countries  is  set 
forth : — 
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France         .... 

Italy 

Luxembourg 

Holland        .... 

Roumania    .... 

Russia 

Switxerland  .... 

Totals  and  averages    . 

• 
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This  table  so  far  speaks  for  itself  as  to  require  but  little 
comment.  It  will  be  noted  that  salaried  ofBcials  prepon- 
derate in  France,  Italy,  Switzerland,  and  Russia;  that 
daily  wage-earners  are  a  majority  in  Germany,  Austria, 
Belgium,  Denmark,  Holland,  and  Roumania ;  and  that  the 
expenditure  on  personnel,  relatively  to  the  extent  of  rail- 
way opened  for  traffic,  is  highest  in  Germany,  Belgium, 
and  Russia,  while  it  is  least  in  Denmark,  Austria,  Italy, 
and  France. 

It  is  not  necessary  to  pursue  this  subject  further.  The 
great  array  of  figures  that  has,  with  infinite  trouble,  and 
the  utmost  care  to  ensure  accuracy  of  details,  been  brought 
together,  has  sufficiently  indicated  the  differences  that 
distinguish  the  principal  countries  of  the  world  in  re- 
ference to  their  railway  personnel.  We  have  also  shown 
the  vast  importance  of  the  subject,  alike  as  regards  the 
numbers  dealt  with  and  the  great  amounts  expended  in 
their  maintenance.  We  are  fully  conscious  that  much 
more  might  have  been  made  of  this  matter,  which,  indeed, 
is  itself  so  replete  with  interest  and  economic  value  as  to 
be  worthy  of  a  special  treatise ;  but  it  now  needs  that,  so 
far  as  the  present  work  is  concerned,  we  should  proceed 
to  consider  other  railway  problems  that  equally  press  for 
solution. 
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CHAPTER  XIV. 
ROLLING  STOCK. 

Among  the  factors  that  determine  the  ultimate  economy 
of  working  goods  traflBc,  there  are  three  that  stand  out 
with  special  prominence,  namely — 

1.  The  rate  of  speed. 

2.  The  adoption  of  full  train-loads. 

3.  The  due  relation  of  goods  wagons  to  the  extent 

of  traffic. 

The  two  last-named  considerations  are  sufficiently  im- 
portant to  demand  careful  analysis  at  the  hands  of  all 
who  would  make  themselves  familiar  with  the  problems 
which  they  present,  and  the  conditions  of  their  solution. 

Unfortunately,  however,  the  data  necessary  to  an  entire 
appreciation  of  the  questions  set  forth  are  not  at  command. 
We  have  not,  in  England,  any  details  of  the  extent  to 
which  the  wagons  belonging  to  the  several  railway  com- 
panies are  utilised.  We  cannot  tell  whether  the  average 
train-load  is  made  up  of  wagons  that  are  half  full,  or 
three-quarters  full,  or  whether  the  usual  wagon-load  is 
only  one-quarter  of  the  capacity. 

On  a  number  of  leading  railways,  there  was  for  a  long 
period,  and  still  exists,  a  rule-of-thumb  method  of  deter- 
mining the  capital  expenditure  required  for  rolling  stock, 
viz.,  that  such  expenditure  should  be  approximately  equal 
to  the  gross  annual  amount  of  the  traffic  On  many 
English  lines  the  relation  of  rolling  stock  is  higher,  and 
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on  others  it  is  lower,  than  this  ratio.  The  following 
statement  shows  the  gross  annual  receipts  of  English 
railwaySy  the  total  numbers  of  the  rolling  stock  of  all  kinds 
employed  by  the  railways,  as  such,  and  the  percentage 
of  the  rolling  stock  on  the  total  gross  receipts  for  the 
period  1874-84. 


Teara. 

Gross  Annuid 

BeceiptH  from 

all  Traffic 

(iBzooa) 

Number  of 

Vehicles  of  all 

Kinds. 

Percentage  of 

RoUiuff  Stock 

on  Gross 

Receipts. 

1874 
1875 

1876 

1877 
X878 

1879 
1880 

1881 

1882 

1883 

1884 

;f 48, 142 

49,771 

50,504 
51.063 

51,069 

50,437 
53.598 

54.924 
56,596 
57,978 
57,557 

304,983 
317,667 
324,016 

324,454 

327, 104 

329,213 

337,751 
347,662 

363,290 
389,782 
411,188 

0.63 
0.64 
0.64 
0.64 
0.64 
0.65 
0.63 
0.63 
0.64 
0.67 
0.71 

It  would  be  interesting  to  carry  this  comparison  further, 
if  we  had  at  command  the  full  materials  necessary  to 
that  end;  but  in  the  absence  of  specific  details  of  the 
proportions  of  railway  companies*  and  private  owners' 
wagons  on  the  different  lines,  any  attempt  to  compare 
one  railway  with  another  would  only  be  apt  to  mislead. 
On  some  railways  the  wagons  are  almost  exclusively  the 
property  of  the  railway  companies ;  on  others,  the  wagons 
owned  by  private  firms  are  probably  as  numerous  as  those 
belonging  to  the  railways,  as  such. 

While  the  figures  just  quoted  show  that  the  percentage 
proportion  of  rolling  stock  on  the  gross  receipts  has  in- 
creased within  recent  years,  this  may  not  necessarily 
mean  that  the  proportionate  expenditure  on  rolling  stock 
has  also  been  augmented.  The  cost  of  constructing  roll- 
ing stock  of  all  kinds  has  been  materially  reduced,  as 
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between  1874  and  1884,  and  it  is  quite  on  the  cards  that 
the  amount  invested  in  rolling  stock,  relatively  to  the 
gross  receipts,  has  not  been  sensibly  raised.  What  that 
amount  is,  in  the  case  of  English  railways,  it  is  impossible 
to  calculate.  If  we  were  to  assume  the  relation  of  such 
cost  to  the  gross  annual  income  from  traffic  to  be  as 
above  stated,  the  average  would  be  found  for  1884  ^ 
amount  to  about  il^ii6  per  vehicle;  but  this  is  merely  an 
empirical  figure^  and  must  not  be  received  as  of  any 
real  value. 

Utilisation  of  Wagon  Capacity. 

In  almost  all  European  countries,  except  England, 
returns  are  kept  of  the  total  capacity  of  the  wagons 
belonging  to  the  different  railway  systems,  and  of  the 
proportion  of  such  capacity  utilised  in  the  working  of 
goods  traffic. 

These  data  are  important  as  enabling  an  estimate  to  be 
formed  of  the  comparative  economy  that  distinguishes  the 
working  of  such  traffic  in  each  country. 

The  following  is  an  abstract  of  such  returns,  as  appli- 
cable to  the  four  principal  countries  that  compete  with 
Great  Britain,  distinguishing  State  from  private  lines. 
It  will  be  observed  that  Germany  appears  to  show  the 
best  results,  with  ninety-nine  tons  carried  per  ton  of  wagon 
capacity  on  the  private  companies'  lines  worked  by  the 
State,  and  eighty-eight  tons  carried  per  ton  of  capacity  on 
the  companies'  lines  under  private  control.  The  worst 
results  appear  on  the  State  lines  of  France  and  on  the 
State  lines  of  Belgium. 
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Statement  shovnnff  the  Total  Townage  Capacity  of  ike  Wagone  Ovmed  hy  the 
Principal  Railways  on  the  Continent  of  Europe,  with  the  Total  Tonnage 
of  Merchandiie  of  all  Kindt  Carried  by  each,  the  Average  Tonnage 
Capacity  per  Wagon,  and  the  Tonnage  Carried  per  Ton  of  Total  Wagon 
Capacity. 


Railway*. 


Oermany — 
State  lines     . 
Private    lines    worked ) 
by  the  State       .         \ 
Companies'  lines   . 

Austria — 
State  lines    • 
State  lines  worked  by 

companies 
Private    lines   worked 

by  the  State      . 
Companies'  lines  . 

Bdgium — 
State  lines     . 
Companies*  lines    . 

Prance — 

Greneral  State  lines 
General  companies'  lines 


Total  Oapactty 

of  Wagona, 

Tons. 


1.803,391 
194,987 
269,257 

88,202 
9,387 

74.423 
696,649 

432,276 
72,477 


85,640 
1,972,376 


Total  Ton- 
nage of 
Merchandiae 
OuTied 
(i-zooo)l 

Tonnage  Carried 

per  Ton  of  Wagon 

Capacity. 

Average 
Tonnage 
Capacity 

Wagon. 
9.57 

140,613 

78 

19.348 

99 

10.05 

23,846 

88 

9.62 

6,335 

72 

9.81 

712 

76 

9.85 

5.568 

75 

9.60 

52,139 

75 

ia23 

21,968 
5,672 

^8 

iao2 
10.06 

3,008 
88,322 

35 
45 

8.41 
8.99 

This  condition  of  things  seems  to  be  all  the  more  re- 
markable when  we  remember  that  on  the  Belgian  lines 
the  average  length  of  lead  is  only  66  kilometres,  as  com- 
pared with  81  kilometres  in  Germany. 

It  is  undoubtedly  necessary  to  get  behind  the  facts  in 
order  to  appreciate  this  anomaly.  The  truth  is,  that  in 
Belgium  there  are  many  more  private  owners'  wagons 
than  in  any  other  European  country,  and  as  these  private 
w£^ons  do  not  appear  in  the  returns,  they  disturb,  and 
practically  vitiate,  the  comparison. 

Contrary  to  what  might  have  been  expected,  there  is 
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no  European  country  that  utilises  its  wagon  capacity 
to  the  same  extent  as  Bussia.  The  percentage  (tf  such 
capacity  utilised  in  1882  on  the  Russian  railways  was 
49.50  per  cent.,  as  compared  with  45  per  cent,  on  the 
German,  38  per  cent,  on  the  Belgian  and  Italian,  and  27 
per  cent,  on  the  Danish  lines.  The  statistics  of  the 
average  length  of  lead,  and  the  average  percentage  of 
wagon  capacity  utilised  for  each  Continental  country  are 
shown  in  the  following  table,  alongside  of  similar  returns 
for  passenger  traflBic,  for  purposes  of  comparison : — 


SUUemera  showing  the  Avtrage  Distance  over  which  Poisengen  and  Good$ 
Trafic  were  aeveraUy  Trantported  in  Deferent  European  Ccuntrie*  in 
1S82,  with  the  Percentage  of  Availahle  Pastenger  Places  Occupied,  and 
the  Percentage  of  Wagon  Capacity  Utilised, 


Countries. 

Average 
(Distance 
TraToUed 

Passenger. 

Percentage 
of  Avail- 
able Places 
Occupied. 

Average 
Length  of 

Lead  for 
Goods 
Traffic. 

Percentage 
of  Wagon 
Capacity 
Utilised. 

kilometres. 

percent. 

kilometres. 

percent. 

Germany  .... 

30.02 

23.66 

81.74 

45.04 

Austria    . 

46.77 

24.27 

81.10 

45.11 

Belgium  . 

20.92 

20.79 

66.01 

38.20 

Denmark 

29.40 

25.76 

64.18 

27.09 

France 

33-54 

•  •  • 

112.95 

•  •  • 

Italy 

48.32 

2573 

120.25 

38.75 

Norway   . 

29.15 

24.10 

57.32 

3519 

HoUand  . 

28.25 

20.80 

78.09 

33.89 

Rou  mania 

75.13 

32.22 

119.86 

37.12 

Russia 

• 

106.45 

33.90 

213.42 

49.50 

Finland   . 

1 

37.48 

25.25 

107.13 

41.69 

Switzerland 

22.01 

30.93 

54.23 

31.23 

Avei 

•ages 

•                • 

42.29 

26.13 

96.36 

38.44 

There  is  not  a  little  reason  to  believe  that  the  tare  of 
the  goods  wagons  used  on  the  majority  of  English  lines  is 
much  greater,  by  comparison  with  the  live  or  paying  load, 
than  in  the  United  States  and  some  European  countries, 
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which  is  sufficient,  of  itself,  to  account  for  the  less  remu- 
neratiTe  character  of  the  traffic,  relatively  to  the  tonnage 
carried  and  the  rates  charged.  Mr.  E.  B.  Dorsey  sets  this 
out  in  his  paper  on  "  English  and  American  Railroads," 
when  he  states  that  "  the  average  English  freight  car,  or, 
as  it  is  called  in  England,  goods  wagon,  carries  a  load  of 
8  tons,  and  weighs  5  tons,  being  1.6  to  i,  while  with 
the  American  box  freight  car,  carrying  50,000  lbs.  (2  2 J 
tons),  and  weighing  23,000  lbs.  (10  tons),  the  proportion 
is  2.13  to  i.^  This  represents,  in  favour  of  the  American 
system,  an  enormous  economy  of  tare,  and  a  consequent 
saving  of  the  cost  of  working  the  goods  traffic.  The 
Continental  practice  is  much  akin  to  that  of  England. 
Few  wagons  on  the  Continent  have  a  greater  capacity 
than  10  tons,  and  in  a  number  of  countries  they  are 
under  that  figure.  There  is  no  exact  mathematical  for- 
mula of  universal  application,  which  fixes  the  relation  of 
tare  to  carrying  capacity,  but,  in  a  general  way,  the  tare 
will  be  found  to  be  relatively  less  as  the  size  of  the  wagon 
is  increased,  and^  hence  it  may  be  presumed  that  Con- 
tinental traffic,  like  the  English,  is  less  economically 
worked  than  that  of  the  United  States.* 

The  following  tabular  statement,  which  we  have  com- 
piled from  the  railway  returns  of  the  several  European 
countries,  shows  the  number  of  wagons  owned  by  the 
railways,  as  such,  on  the  Continent,  both  absolutely  and 
relatively  to  the  mileage  open  and  the  tonnage  of  goods 
traffic  carried : — 


^  Traniacti4m$  of  the  American  Society  of  Civil  Engineers^  vol.  xv.  p.  ii. 
'  This  question  is  more  fully  considered  in  the  chapters  that  deal  with 
the  special  characteristics  of  American  and  English  railway  working. 
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The  remarkable  dififerences  found  in  these  figures  are 
more  than  suflGlcient  to  confirm  the  statement  already 
made  as  to  the  great  caution  with  which  any  returns  of  the 
relation  of  railway  companies'  wagons  to  the  tonnage  of 
goods  carried  should  be  received  and  considered.  These 
figures  would  seem  to  show  that  France  has  nearly  twice 
the  number  of  wagons,  relatively  to  the  tonnage  carried, 
that  is  owned  by  the  German  lines ;  that  in  Luxembourg 
about  three  times  the  tonnage  is  carried  annually  per  wagon 
that  Germany  or  Austria  can  show ;  that  in  the  United 
Kingdom,  where  the  average  length  of  lead  is  perhaps 
shorter  than  that  of  any  country  in  the  world,  the  average 
annual  tonnage  carried  per  wagon  is  about  lOO  tons  less 
than  that  of  Continental  Europe  ;  and  that  in  the  United 
States,  notwithstanding  the  fact  already  stated  as  to  the 
very  much  greater  capacity  of  the  wagons,  the  average 
annual  tonnage  carried  per  wagon  is  less  than  on  the 
Continent  of  Europe.  All  these  appearances,  it  need 
hardly  be  remarked,  are  more  or  less  deceptive.  Before 
any  one  of  the  figures  could  be  entirely  depended  on,  it 
would  be  necessary  to  know  exactly  the  proportions  of 
companies'  and  traders'  wagons  relatively  to  the  tonnage 
carried  in  each  country.  And  even  then,  the  desired  result 
could  not  be  attained  without  taking  account  of  the  char- 
acter of  the  traffic  carried,  and  the  average  length  of  lead 
in  each  country,  since  it  is  manifest  that  a  wagon  may  be 
more  profitably  employed  in  carrying  a  hundred  tons  of 
goods  charged  at  a  high  rate  than  in  moving  twice  that 
tonnage  of  minerals  charged  at  a  low  rate,  while  a  wagon 
that  moved  looo  tons  a  distance  of  ten  miles  would  not 
have  rendered  the  same  amount  of  service  as  another  that 
carried  500  tons  for  thirty  miles. 

As  already  indicated,  Eussia  is  distinguished  by  having  at 
once  the  greatest  length  of  lead  among  Continental  countries, 
and  the  greatest  utilisation  of  wagon  capacity.  Austria 
and  Germany  do  not  come  far  behind,  while  Belgium  and 
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Italy  are  very  much  on  all  fours.  It  is,  however,  to  be 
remarked  that  in  the  countries  that  have  a  large  mineral 
traffic,  which  is  generally  carried  in  full  train-loads,  it 
might  fairly  be  assumed  that  the  percentage  of  wagon 
capacity  utilised  would  be  higher  than  in  countries  where 
such  traffic  is  of  more  limited  dimensions.  Such  does 
not  appear  to  be  really  the  fact.  Belgium  has  perhaps 
the  largest  mineral  traffic  for  its  area  of  any  country  on 
the  Continent,  and  yet,  in  respect  of  the  test  of  railway 
economy  under  consideration,  it  comes  some  distance 
behind  Austria,  where  the  mineral  traffic  is  relatively 
much  smaller,  and  Russia,  where  it  is  very  trifling  in- 
deed. It  may  be  remarked,  by  the  way,  that  the  poorer 
countries  appear  to  take  the  greatest  pains  to  secure  full 
train-loads  of  passengers,  the  highest  percentage  of  avail- 
able places  occupied  occurring  in  Denmark,  Italy,  Bussia, 
Boumania,  Finland,  and  Switzerland. 

If  we  proceed  to  examine  the  relative  circumstances  of 
the  principal  English  lines  in  reference  to  the  subject  of 
wagon  supply,  we  can  hardly  fail  to  be  struck  by  the 
variations  that  are  found  to  appear.  These  may  be  traced 
in  the  following  tabular  statement : — 


0 


210 


RA IL  WA  Y  PROBLEMS. 


*-  N  w  e>.  w 


•t  r>.oo  to  fo  ^  o*  Ov  «^  r^ 

»4  M  mm    wm    mm 


O^  ^  fovo  to  pwo  so  0*00  «/^  O  00  »n  ^ 
w^  Q*  0\  ^  O^VO  NOO  cOfO«   —   NOOVO 


•«*  NO   to  !>.  OnOO 
«   ►•OO 

no" 


O  N  i-i  00   ^  *-   ONvO  vO  N 
v»  W  ro  O   ^  w^OO  SO  w^"^  O  N 


NO  M  r>^CI  O  Ov\p  PON  O  OnOO  fOOO  ^* 

00  *i«  vo  »r>  »ooo  *o  o^  r>»  *^  fo  o\o  t^  w 

ro  On  u^  ^  1^  OO    ^  O^VO  VO  00   N   Ov  "^00 

»n  fO  CO  H  N  O  ^vO  On  V  ^  fOsO  On  ro 
w  CO-^  ►*  «  CO        ►*         »<  W 


^5 


a 

s 


^ 


'^ 


*J  4A  .»a 

c8   <9    ^ 

2  2  2 


ROLLING  STOCK.  211 

With  reference  to  the  differences  that  appear  in  the 
annual  tonnage  carried  per  wagon,  and  the  gross  annual 
earnings  therefrom,  it  is  to  be  observed  that  the  Midland 
and  the  Caledonian  are  perhaps  the  only  two  English 
lines  which  have  adopted  the  policy  of  buying  up  all  the 
private  wagons  on  their  system,  and  it  will  be  observed 
that  both  of  these  lines  appear  to  correspond  very  closely 
in  the  annual  tonnage  carried  per  wagon  owned.  There 
is,  however,  a  great  difference  in  the  gross  earnings  per 
wagon  as  between  these  two  companies,  the  Midland 
being  ;^  24  per  wagon,  or  55  per  cent,  higher  than  the 
Caledonian.  This  fact  is  quite  in  accordance  with  what 
is  known  as  to  the  conditions  of  the  traffic  on  the  two 
systems,  the  Caledonian  having  generally  a  much  shorter 
length  of  lead,  and  receiving  for  a  great  portion  of  its 
mineral  traffic  perhaps  the  lowest  short  distance  rates 
in  the  world.  There  are  other  figures  in  this  Table  that 
require  a  good  deal  of  explanation.  In  the  case  of  the 
London,  Chatham,  and  Dover  line,  for  example,  it  aj^ears 
as  if  each  wagon  carried  1093  tons  during  the  year;  but 
the  fact  is,  that  probably  two-thirds  of  the  goods  traffic 
carried  on  this  system,  and  especially  the  mineral  traffic, 
is  carried  in  private  traders'  wagons ;  while,  as  regards  the 
Taff  Vale  Company,  it  is  obvious  that  the  traffic  is  chiefly 
carried  in  wagons  that  are  not  owned  by  the  company. 

These  and  cognate  considerations  suggest  whether  the 
Board  of  Trade  is  not  to  some  extent  conveying  a  wrong 
impression  when  they  publish,  as  they  annually  do,  not 
only  the  total  number  of  wagons  owned  by  each  company, 
but  the  average  number  per  mile,  without  any  explanatory 
or  qualifying  notes.  According  to  these  official  returns,  it 
would  appear  as  if  the  average  number  of  wagons  used 
per  mile  of  line  open  had  increased  from  2a6oin  1874 
to  24.12  in  1884.  An  increase  in  the  number  of  wagons 
per  mile  open  is  only  what  might  be  expected  to  follow 
from  the  great  increase  of  traffic ;  but  since  the  increase 
of  tonnage  carried,  as  between  1874  and  1884,  was  not 
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less  than  72  millions  of  tons,  or  about  40  per  cent.,  it  is 
probable  that  the  increase  of  wagons  was  greater  than  the 
ratio  indicated  by  the  Board  of  Trade  returns ;  and,  in 
any  case,  it  is  certain  that  the  real  number  of  wagons 
employed,  and  necessary  for  the  actual  requirements  of 
the  traffic,  is  not  24.12,  as  shown  in  the  Board  of  Trade 
returns,  but  nearly,  if  not  quite,  double  that  per  mile  of 
line  open. 

In  the  principal  European  countries,  besides  Great 
Britain,  the  wagons  employed  hy  the  railway  companies 
per  mile  line  of  open  were,  in  1882,  as  under: — 


Countries. 

Number  of 
Wagons. 

Miles  Open. 

ATeraffe  Wagons 
perMUe. 

Germany 

AuBtria  .... 
France    .... 
Belgium .... 
Italy       .... 

235.708 

172,996 

222,232 

50,164 

57,495 

21,785 

12,603 

16,578 

1,885 

5»87i 

10 

13 
14 
26 

10 

In  the  United  States  the  railway  companies  owned^  in 
1883, 748,661  freight  cars  of  all  sorts,  giving  an  average  of 
6.2  per  mile  of  line.  On  the  railways  of  British  India, 
where  the  companies  mainly  find  the  rolling  stock,  the 
total  number  of  wagons  in  1882  was  44,255  for  10,144 
miles  of  railway,  being  an  average  of  nearly  4.4  wagons 
per  mile. 

There  are  no  means  of  arriving  at  a  correct  estimation 
of  the  total  number  of  traders'  wagons  that  are  run  on  the 
several  railways  of  the  United  Kingdom,  and  hence  there 
is  no  method  whereby  we  can  judge  of  the  extent  to  which 
economy  is  practised  in  the  relation  of  this  description  of 
rolling  stock  to  the  traffic  carried.  On  some  lines  the 
wagons  of  private  traders  are  more  numerous  than  the 
wagons  belonging  to  the  railway  company ;  on  others,  the 
wagons  are  nearly,  if  not  altogether,  the  property  of  the 
railway.      The   enormous    disproportion    of    the    traffic 
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carried  to  the  companies'  wagons  is  exhibited  in  the 
table  that  follows,  showing  as  it  does  that  the  Caledonian 
Bail  way,  with  a  total  traffic  of  less  than  1 5  million  tons, 
has  within  6000  of  the  same  number  of  wagons  as  the 
London  and  North-Westem  Eailway,  with  a  traffic  of 
about  34  millions ;  and  that  the  Midland  Company,  with  a 
traffic  of  24^  million  tons,  has  26,000  more  wagons  than 
the  London  and  North- Western,  with  its  total  traffic  of 
34  millions.  The  effect  of  this  state  of  affairs  is,  that  if 
we  were  to  divide  the  total  number  of  wagons  owned  by 
each  separate  company  into  the  total  tons  of  traffic  carried 
we  should  find  the  most  remarkable  differences.  It  would 
appear,  for  example,  as  if  the  wagons  of  the  London  and 
North-Westem  line  carried  an  average  of  694  tons  per 
annum,  while  those  of  the  Caledonian  carried  no  more 
than  338 ;  and  so  with  the  other  lines.  The  real  truth  is, 
that  there  will  probably  be  almost  as  many  traders'  wagons 
as  there  are  wagons  belonging  to  railway  companies.  This 
view  is  supported  by  strong  presumptive,  and  by  a  con- 
siderable amount  of  direct  evidence.  The  Caledonian 
Company,  for  example,  arranged  some  years  ago  to  buy  up 
all  the  private  traders'  wagons  on  their  system,  so  that 
now  the  whole  of  their  traffic  is  practically  carried  in 
their  own  rolb'ng  stock.  This,  therefore,  is  a  good  case 
to  adopt  as  a  basis ;  and  by  so  using  it  we  find  that  each 
wagon  belonging  to  the  Caledonian  Company  carried  in 
1884  an  average  of  338  tons  of  goods  traffic  of  all  descrip- 
tions. If  we  take  this  average,  and  apply  it  to  the  2591^ 
tons  of  mineral  and  goods  traffic  carried  on  the  railways  of 
the  United  Kingdom  in  1884,  ^^  shall  find  that  it  would 
require  the  employment  of  over  750,000  wagons,  instead 
of  the  454,945  wagons  returned  as  owned  by  the  railways, 
leaving  a  remainder  of  301,000  wagons  to  be  furnished  by 
traders.  It  is  obvious  that  this  is  a  very  rough  and  ready 
method  of  estimation.  Averages  do  not  settle  everything ; 
and  in  the  present  case  there  are  several  other  important 
elements  to  be  taken  into  account,  such  as  the  general 
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length  of  lead,  and  the  description  of  traffic  carried. 
With  reference  to  both  of  these  points,  the  Caledonian 
Company  occupies  a  somewhat  exceptional  position.  The 
great  bulk  of  its  traffic  is  carried  over  very  short  distances, 
and  about  80  per  cent,  of  the  whole  volume  of  its  goods 
traffic  takes  the  form  of  minerals,  which  are  generally 
carried  in  full  truck-loads,  and  not,  as  in  the  case  of  other 
goods  traffic,  in  smaller  volume.  If,  therefore,  the  average 
annual  tonnage  carried  per  wagon  on  the  Caledonian 
system  is  only  338  tons,  we  are  justified  in  assuming  that 
the  average  of  the  country  as  a  whole,  taking  into  account 
the  much  longer  average  length  of  lead  and  the  more 
varied  character  of  the  traffic,  will  be  considerably  under 
that  figure ;  and  if  we  put  it  at  250  tons,  we  are  not  likely 
to  be  above  the  mark.  This  figure,  then,  would  lead  us  to 
the  conclusion  that  there  are  not  less  than  1,037,000 
wagons  employed  in  carrying  on  the  railway  traffic  of 
this  country,  being  582,000,  or  about  120  per  cent.,  more 
than  the  total  number  owned  by  the  railway  companies. 

This  circumstance  supplies  food  for  serious  reflection. 
It  must  either  be  that  the  Midland,  the  Caledonian,  and 
other  companies  that  have  purchased  practically  the  whole 
of  the  wagons  run  on  their  system  have  pursued  a  right 
policy,  or  that  the  course  persisted  in  by  the  London  and 
North-Western,  the  TaflF  Vale,  and  other  lines,  of  allowing 
the  traffic  to  be  carried  very  largely  in  the  wagons  of 
private  traders,  is  the  right  one.  Which  is  it?  There 
are  no  figures  to  show  what  is  the  real  economic  difference 
between  the  two  systems.  But  if,  as  it  is  reasonable  to 
suppose,  a  railway  company  gains  considerably  by  getting 
the  whole  of  the  wagons  into  its  own  hands,  that  arrange- 
ment is  likely  to  ultimately  be  the  best  for  traders  also. 
Every  railway  manager  and  engineer  is  aware  of  the 
great  cost  that  is  involved  in  sorting  wagons,  when  there 
are  hundreds  of  different  owners  to  deal  with.  By  having 
the  wagons  wholly  in  the  possession  of  the  railway  com- 
pany, this  cost  is  to  a  large  extent  obviated.    On  the  other 
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hand,  however,  the  private  trader  is  often  disposed  to 
think  that  the  possession  of  the  rolling  stock  required 
for  his  own  particular  traffic  gives  him  a  greater  control 
over  the  working  of  that  traffic,  and  ensures  in  a  higher 
degree  the  essential  qualities  of  quicker  transport  and 
punctuality.  There  is  something  to  be  said  on  both  sides, 
and  if  the  problem  had  been  easily  disposed  of,  it  would 
probably  have  been  settled  long  ago. 

The  complication  that  arises  from  traders'  and  com- 
panies' wagons  being  so  mixed  up  as  to  render  any  intel- 
ligible analysis  of  the  results  of  working  goods  traffic — 
so  far,  at  least,  as  the  relation  of  rolling  stock  to  traffic 
carried  may  be  taken  as  a  basis — orginated  in,  and  has 
been  perpetuated  by,  the  fiction  which  regards  railway 
companies  as  toll-takers  only. 

Parliament  has  not  provided  that  the  companies  are 
bound  to  carry  the  traffic  themselves.  On  the  contrary, 
it  has  enacted  that  when  a  railway  is  open  any  persons 
may  use  it  with  their  engines  and  carriages  upon  certain 
conditions,  and  that  the  railway  companies  are  themselves 
at  liberty  to  carry  the  traffic  in  their  own  vehicles ;  but 
if  they  carry  it,  they  may  levy  tolls  not  exceeding  the 
amount  laid  down  in  their  special  Acts. 

The  companies,  in  fact,  may  elect  either  to  carry  the 
traffic  and  to  provide  the  whole  of  the  engines  and 
carriages  and  wagons,  or  to  allow  traders  to  provide  the 
wagons  themselves,  the  company  merely  providing  the 
locomotive  power ;  or  they  may  leave  the  traders  to 
provide  both  ;  but  they  are  not  bound  to  provide  accom- 
modation for  the  wagons  or  engines  at  the  stations,  or 
otherwise,  except  for  the  mere  transit  along  the  lines. 

Under  their  general  Acts,  ample  powers  are  given  to  the 
railway  companies  to  control  the  description  and  quality 
of  wagons  used  by  traders,  and  the  regulations  under 
which  they  may  be  run,  so  as  to  ensure  freedom  from 
accident;  but  there  is  no  provision  for  ensuring  that 
the  movements  of  traders'  wagons,  when  used,  shall  be 
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regulated,  and  delays  prevented,  with  the  same  degree  of 
care  as  is  practised  with  the  companies'  wagons. 

The  Royal  Commission  of  1867  recommended  that 
"  railway  companies  should  avail  themselves  of  every  op- 
portunity of  obtaining  possession  of  the  railway  plant  used 
on  their  lines."  They  added,  that  "it  appears  deserving 
of  consideration  whether  the  system  of  charging  a  mileage 
rate  for  wagons  should  not  be  modified,  and  a  system 
of  charging  for  the  wagon  by  time,  instead  of  by  distance, 
be  adopted  in  Acts  of  Parliament." 

There  are  several  arguments  of  great  cogency  used  both 
for  and  against  the  acquisition  by  the  railways  of  the 
whole  of  the  wagons  that  use  their  lines.  These  have  been 
so  admirably  summarised  in  the  Report  of  the  Commission 
of  1867  that  we  present  them  here  in  their  entirety : — 

"  On  some  of  the  older  railways  the  owners  of  collieries 
continue  to  run  over  the  lines  with  their  own  engines  and 
carriages  for  short  distances.  This  is,  however,  a  very 
exceptional  arrangement;  but  it  is  a  common  case  on 
many  lines  for  traders  to  provide  their  own  wagons,  the 
railway  companies  finding  the  engine  power  and  treating 
them  as  their  own  wagons,  and  in  such  cases  a  deduction 
from  the  rate  of  about  Jd.  per  ton  per  mile  is  made. 

"The  conditions  under  which  wagons  belonging  to 
traders  are  allowed  to  be  used  on  railways  has  been  a 
matter  of  complaint.  It  is  alleged  that  great  detention 
of  these  wagons  occurs  on  railways;  and  that  whilst  rail- 
way companies  enforce  with  great  strictness  claims  for 
demurrage  when  their  own  wagons  are  detained  by 
traders,  they  allow  no  compensation  to  traders  when  long 
detentions  have  occurred  of  traders*  wagons. 

"  The  railway  companies,  on  the  other  hand,  urge  that 
traders  frequently  use  these  wagons  as  warehouses  in 
which  to  store,  upon  the  railway  sidings,  the  articles  they 
are  sending,  and  that  the  delays  occur  more  frequently 
upon  the  consignee's  premises  than  upon  the  railway. 
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"The  traders  also  allege  that  their  wagons  are*  very 
littlft  cared  for,  and  often  return  in  a  very  neglected 
condition;  but  the  railway  companies  allege  that  the 
wagons  are  often  of  inferior  quality,  and  ill  adapted  to 
the  service  they  have  to  perform.  Difficulties  are  also 
alleged  to  occur  in  the  case  of  a  break-down,  or  when 
repairs  are  wanted.  The  traders  complain  that  the  rail- 
way companies  in  such  cases  put  the  wagons  into  a 
siding  and  leave  them  there  without  giving  the  traders 
notice  of  the  injury;  and  the  railway  companies  allege 
that  the  traders  make  difficulties  about  paying  for 
repairs. 

"  It  13  quite  clear  that  the  use  of  private  wagons,  each 
of  which  must  be  returned  empty  to  its  owner,  causes 
much  extra  trouble  and  expense  in  arranging  the  trains 
and  returning  the  empty  wagons,  and  that  if  all  the 
wagons  belonged  to  the  railway  a  considerable  diminution 
in  the  number  of  wagons  now  necessarily  in  use  on  the 
railways  could  be  effected ;  indeed  it  is  alleged  that  one- 
third  of  the  whole  number  might  be  saved ;  but,  on  the 
other  hand,  individual  traders  might  suffer  from  not  being 
able  to  obtain  all  the  wagons  they  might  require  to  meet 
sudden  emergencies,  or  a  general  briskness  of  trade. 

"It  is  shown  that  the  profit  obtained  from  a  wagon 
fully  loaded  is  very  considerable.  It  is  obvious,  however, 
that  the  system  of  charging  for  wagons  a  rate  per  mile  run 
by  no  means  meets  the  justice  of  the  case,  as  the  cost  of 
a  wagon  is  estimated  by  time  and  not  by  distance.  Thus 
companies  have  been  formed  for  the  purpose  of  letting 
out  wagons  and  carriages  at  a  yearly  rate,  and  the  rail- 
way companies  make  a  daUy  charge  for  the  demurrage 
to  be  paid  on  wagons  detained  off  their  lines. 

"  It  is  obvious  that  a  mileage  rate  is  for  long  distances 
as  much  too  high  as  for  short  distances  it  is  much  too 
low,  the  time  for  loading  and  unloading  a  wagon  bearing 
no  proportion  to  the  distance  run." 


(    2i8    ) 


CHAPTER  XV. 

TRAFFIC    CHARGES. 

One  of  the  principal  items  of  the  cost  incurred  in  working 
all  railways  alike  is  that  which  is  generally  spoken  of  as 
"  traffic  charges  " — that  is  to  say,  the  actual  cost  of  carry- 
ing on  the  operations  of  railways,  in  their  original  and 
still  principal  function  of  common  carriers.  This  item 
does  not  include  any  part  of  the  expenses  of  laying  down 
and  maintaining  the  permanent  way,  nor  of  providing  and 
keeping  up  locomotive  power ;  but  is  concerned  only  with 
the  outlay  incidental  to  handling  the  traffic,  as  such.  It 
is,  as  might  be  expected,  the  most  considerable  item  of 
any  in  the  list  of  railway  expenditure,  and  in  the  United 
Kingdom  it  usually  represents  about  30  per  cent,  of  the 
total  working  cost.^  It  does  not,  however,  amount  to  the 
same  proportion  of  the  whole  in  all  countries.  In  Luxem- 
bourg it  is  only  14.20  of  the  whole,  whereas  in  the  neigh- 
bouring country  of  Germany  it  rises  to  37.20  per  cent., 
and  in  Holland,  which  is  also  close  by,  it  is  36.18  per 
cent.  Equally  remarkable  diflFerences  are  to  be  found  in 
the  varying  proportions  which  traffic  charges  bear  to  the 
total  working  expenditure  on  the  railways  of  the  United 
Kingdom.  On  the  Great  Western,  for  example,  they  only 
amount  to  8.62d.  per  train  mile,  whereas  on  the  London 
and  North- Western  they  are  as  much  as  12.2 id.  per  train 
mile.     On  the  Midland  they  are  9.38d.  per  train  mile,  and 

^  In  the  year  1884  it  was  exactly  31  per  cent  of  the  whole. 
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on  the  neighbouring  Manchester,  Sheffield,  and  Lincoln 
Railway  they  rise  to  i  i.88d.  per  train  mile.  These  varia- 
tions necessarily  admit  of  explanations,  more  or  less  com- 
plete ;  and  considering  the  vast  importance  of  the  subject 
as  a  whole,  it  is  desirable  that  it  should  be  looked  into 
rather  closely. 

In  order  that  the  relation  which  traffic  charges  bear  to 
the  other  principal  items  of  railway  expenditure  may  be 
appreciated,  the  following  table  has  been  compiled,  showing, 
as  regards  thirteen  Continental  countries,  the  working 
expenditure  of  their  several  railway  systems,  under  the 
four  principal  headings  of  general  administration,  main- 
tenance of  way,  traffic  charges,  and  traction  and  material, 
or  locomotive  power : — 
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A  distinguishing  feature  of  this  statement  is,  that  as  re- 
gards most  Continental  countries,  the  locomotive  power 
amounts  to  a  lai^er  sum  than  the  traffic  expenses.  This  is 
not  the  case  on  English  railways.  On  the  latter,  as  a  whole, 
the  average  expenditure  for  locomotive  power  in  1884  was 
only  8.35d.  per  train  mile,  as  compared  with  9.9 id,  per 
train  mile  for  traffic  charges.  In  1873,  however,  it  was 
otherwise.  Locomotive  power  then  cost  our  railways  as  a 
whole  I  i.09d.  per  train  mile,  or  2.74d.  more  than  in  1884 ; 
whereas  traffic  charges  amounted  to  io.25d.  per  train  mile, 
as  compared  with  9.9id.  in  1884,  being  a  reduction  of  .34d. 
per  train  mile.  In  other  words,  locomotive  power  has  in 
the  interval  been  reduced  by  25  per  cent,  while  traffic 
charges  have  only  fallen  to  the  extent  of  about  3  per  cent.^ 

The  following  table  shows  how  the  traffic  charges  per 
train  mile  have  varied  on  the  principal  railways  in  the 
United  Kingdom  as  between  1874  and  1884: — 

Comparison  of  Traffic  Charges  per  Train  Mile  in  1874  and  1884 

on  British  Railways. 


Railways. 

Traffic  ChaiiB^es  per 
Train  MUe  in 

Increassor 

Decrease  of 

Amount  in 

1884. 

Per- 
centage of 
Increase 
or  De- 
crease in 
X884. 

1874. 

1884. 

Caledonian  .... 
Great  Eastern 
Great  Northern    . 
Great  Western 
Great  Western  of  Ireland    . 
Lancashire  and  Yorkshire    . 
London  and  North-Westem 
London  and  South- Western 
London,      Brighton,     and  | 

South  Coast      .        .         1 
Manchester,  Sheffield,  and  | 

Lincoln    .        .        .         ( 
Midland       .... 
North-Eastem 
South-Eastem 

d. 

9.28 
11.64 
10.94 

9.79 
8.23 

16.66 

11.77 

12.24 

9.30 

11.78 

11.55 

930 
12.72 

d. 

8.50 
10.19 

9.57 
8.62 

9.47 
13.21 
12.21 
11.23 

8.99 

11.88 

9.38 

917 
9.80 

d. 

-  0.78 

-  1.45 

-  1.37 

-  I.17 
+  1.24 

--3-45 
+  0.44 

-  I.OI 

-0.31 

+  0.10 

-  2.17 

-  ai3 

-  2.92 

percent 
8 
12 

13 
12 

15 
21 

4 
8 

3 

I 

19 

I 

23 

^  It  is  to  be  remarked,  however,  that,  in  1873,  locomotive  charges  were 
exceptionally  high,  owing  to  the  high  cost  of  materials  and  fuel. 
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It  appears  to  be  clearly  proved  by  these  figures  that 
railway  companies  do  not  uniformly  follow  the  same 
methods  of  procedure,  and  are  not  uniformly  affected  by 
the  conditions  of  the  labour  market  and  the  prices  of 
commodities ;  otherwise  it  would  be  difGlcult  to  understand 
how  one  line  (the  Lancashire  and  Yorkshire)  could 
diminish  its  expenditure  by  21  per  cent.,  while  another 
line  (the  Great  Western  of  Ireland)  adyanced  its  expendi- 
ture by  IS  per  cent.,  in  respect  of  precisely  the  same  item. 
The  truth  is,  that  there  is  no  branch  of  railway  expendi- 
ture that  offers  so  much  scope  for  economy  or  extrava- 
gance, according  as  the  directorate  of  a  railway  is  disposed 
to  look  into  the  spending  department  closely,  or  allow  a 
lax  and  largely  unchecked  control  of  minor  outgoings  to 
prevail. 

This  is  the  veriest  truism  to  all  railway  men ;  but  its 
range  of  application  may  be  fitly  illustrated  by  the  ex- 
ample of  one  of  our  principal  and  most  typical  lines — the 
London  and  North- Western.  On  this  railway  the  traffic 
expenses,  in  respect  of  the  coaching  and  police,  and  the 
merchandise  departments,  respectively,  were  as  under  for 
the  ten  years  ending  December  31,  1885  : — 


Itema. 

Coaching 
Department. 

MerohandiBe 
Department. 

Wages. 
Fuel,  &c 
Clothing 
Printing,  &c. 
Horses,  vans,  &c. 
Wagon-covers,  &c. 
Joint  station  expenses . 
Agents'  commission 
Hoists,  cranes,  &c. 
Miscellaneoos 

;f 4,294,876 

1,128,500 

2i6,3SS 

299,621 

380,528 

•  •  • 

•  ■  • 

239A74 

;f7,^8,449 

517,880 

13.800 

181,757 
1,828,434 

264,014 

174,202 

57,185 
484,661 

•  •  • 

Totals  . 

« 

;f  6,559,358 

;f  I  1,470,380 

Now,  it  will  be  observed,  as  regards  the  most  of  these 
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items,  that  they  represent  elements  of  a  more  or  less 
elastic  character.  This  will  be  fully  demonstrated  if  we 
look  into  the  various  items  in  their  relation  to  the  train 
mileage  run,  or  to  any  other  good  standard  of  comparison 
and  analysis,  for  different  dates  extending  over  the  de- 
cennial period  to  which  our  figures  relate.  It  will  be 
found,  in  fact,  that  the  expenditure  per  train  mile  is  not 
the  same  in  respect  of  any  one  item  for  any  two  dates. 

One  item  that  is  calculated  to  excite  surprise  is  that  of 
fueL  The  expenditure  incurred  on  this  account  does  not, 
of  course,  refer  to  locomotive  fuel,  which  is  provided  for 
under  the  head  of  locomotive  charges.  The  general  ten- 
dency, however,  in  respect  of  all  items,  has  been  towards 
reduction  within  recent  years.  This  tendency  appears 
more  especially  in  printing,  horses  and  vans,  wagon- 
covers,  &c.,  and  agents'  commission,  all  of  which  are 
lower  in  amount  for  1885  than  for  1876,  notwithstanding 
that  in  the  interval  the  train  mileage  has  increased  by 
about  six  millions  of  miles,  and  all  the  other  criteria  point 
to  an  extended  business.  Wages  form  a  remarkable  ex- 
ception to  the  contrary. 

Since  it  happens  that  traffic  charges  may  be  either  high 
or  low,  according  as  the  administration  is  primarily  in- 
fluenced by  economical  considerations  or  the  contrary, 
it  is  important  to  endeavour  to  discover  how  far  private 
companies'  lines  compare  in  this  item  with  lines  that  are 
controlled  by  the  State.  The  materials  for  such  a  com- 
parison are  to  be  found  in  the  railway  returns  of  the  chief 
Continental  countries,  and  are  presented  in  the  following 
abstract  In  a  general  way,  it  will  be  observed  that  there 
is  not  really  much  difference  between  the  private  and 
the  State  lines  as  regards  Germany,  Austria,  Denmark, 
Holland,  and  Italy.  In  Russia,  however,  the  private  lines 
run  their  traffic  expenses  up  to  21.34  per  cent,  of  the 
whole,  as  against  only  11.83  per  cent,  on  the  State  lines; 
and  in  Eoumania  the  State  lines  have  also  considerably 
the  advantage  over  the  others.    France  supplies  an  equally 


224 


RAILWAY  PROBLEMS, 


notable  example  of  the  superior  economy  of  State  control ; 
but  in  Germany,  on  the  contrary,  the  State  lines  show  the 
higher  percentage  of  the  two.  In  considering  these  figures 
regard  should,  of  course,  be  had  to  the  general  conditions 
under  which  the  traffic  is  worked,  and  the  descriptions 
of  trafl&c  that  preponderate,  in  each  country. 

Statement  ekowing  the  Percentage  Proporti&nt  of  Total  Working  Expenditure 
of  Continental  Railioaya,  incurred  in  respect  of  Traffic  Expenaet  on 
State  and  Private  Companies*  Lines  respectivdy. 


State  Lines. 

Private  lines. 

Countries. 

Per  Kilometre. 

Percentage 
of  TotaL 

Per  Kilometre. 

Percentage 

ofTotJ 

Expenditure. 

Germany 

Austria 

Belgium 

Denmark    . 

France 

Italy  . 

Norway 

Holland 

Roumania  . 

Russia 

fnuica. 

7.017 
3*272 

6,505 
1,860 

2,342 
7,220 

949 
4,481 

2,41s 
2.737 

percent. 
37.80 
29.03 
25.96 

29.33 
27.57 
35.98 
24.56 
36.90 
22.70 
11.83 

francs. 

4,476 

5.438 

4,322 

2,901 

8,524 

4,704 
3.948 

6,315 
3.619 
5.439 

percent 

35-30 

32.54 

32.79 
27.01 

34.77 
31.84 
30.32 

35.53 
28.40 

21.34 

Briefly,  the  above  figures  show  that  the  expenses  in- 
curred in  respect  of  working  the  traffic,  other  than  loco- 
motive power  (called  in  English  Board  of  Trade  returns 
traffic  expenses),  are  higher  on  State  lines  in  Germany, 
Denmark,  Italy,  and  Holland,  and  lower  on  the  State  lines 
of  all  the  other  countries. 

Among  the  many  items  that  have  been  added  to  the 
traffic  expenses  within  recent  years,  there  are  two  that 
Parliament  has  compelled  railway  companies  to  adopt  in 
the  interest  of  the  public  safety.  The  first  of  these  is  the 
block  system.     The  second  is  continuous  breaks. 

There  is  no  record  of  the  exact  amount  that  these  two 
systems  have  added  to  the  working  of  British  railways. 
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The  increased  expenditure  which  they  have  inyolved  can 
only,  therefore,  be  arrived  at  by  inference  or  calculation. 

The  experience  of  the  London  and  North-Western  Rail- 
way Company  is,  however,  set  forth  in  one  of  their  recent 
reports  so  specifically  that  we  cannot  be  far  wrong  in 
accepting  it  as  a  guide  to  the  experience  of  railways  in 
general 

The  sum  of  ;f  750,ocx)  had  been  spent  upon  the  con- 
struction of  block  signals  and  stations  by  the  company 
just  named,  up  to  the  end  of  1877.  ^^^  expenditure  on 
fitting  continuous  breaks  (on  the  Clarke- Webb  system) 
to  the  rolling  stock  of  the  same  company  had  been  about 

;£"  100,000. 

In  addition  to  this  capital  outlay,  the  London  and 
North- Western  directors  report  that  "the  wages  of  the 
additional  men  required  for  working  the  block  signals  and 
stations  amounts  to  ;f  50,000  a  year,  which,  with  the 
interest  on  outlay,  renewal,  and  maintenance  of  signals, 
stores,  and  other  incidental  expenses,  represents  an  extra 
annual  expense  of  little  short  of  ;f  200,000  per  annum." 

Adopting  these  figures  as  a  basis  of  estimation,  it  would 
appear  that  the  additional  capital  expenditure  entailed 
by  the  block  system  on  the  present  railway  mileage  of 
the  United  Kingdom  would  be  ;f  8,601,000  sterling,  or  a 
fraction  over  one  per  cent,  on  the  total  railway  capital 
expenditure  of  the  country. 

Assuming,  however,  that  the  cost  of  maintenance  of 
the  block  system  was  the  same  throughout  the  country 
generally  as  in  the  special  case  of  the  London  and  North- 
western system,  the  additional  annual  expenditure  in- 
volved would  be  a  trifle  over  2^  millions  sterling,  or 
roughly,  about  6.3  per  cent,  of  the  total  working  expendi- 
ture of  all  the  railways  of  the  United  Kingdom  in  1884. 

Again,  it  has  been  stated  that  tho  cost  of  the  general 
adoption  of  continuous  brakes  on  the  North- Western 
system  has   been  about  ;^  100,000.     This    amounts  to 
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about  £60  per  mile,  and  if  the  same  average  is  adopted 
for  the  whole  railway  mileage  of  the  three  kingdoms, 
the  total  additional  capital  expenditure  involved  by  this 
compulsory  enactment  would  be  ;f  1,131,84a  The  total 
additional  expenditure  necessitated  by  both  requirements 
would,  therefore,  be  not  less  than  9^  millions  sterling. 

That  there  are  considerable  reductions  possible  in  the 
working  of  railway  traflfic  is  suflSciently  obvious.  Gene- 
rally speaking,  it  may  be  claimed  that  the  lines  that  show 
the  highest  outlay  under  this  head  are  the  lines  that  afford 
the  greatest  facilities  to  the  public.  But  a  very  great 
deal  of  such  expenditure  might  be  got  rid  of  if  there  was 
less  competition  between  one  line  and  another  for  traffic 
that  is  probably  remunerative  to  none  under  existing  con- 
ditions. 
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CHAPTER  XVI. 

EXTENT  AND  CHARACTER  OF  RAILWAY 
PASSENGER  TRAFFIC. 

To  most  people  the  habitual  use  of  the  railway  as  a  means 
of  getting  from  place  to  place  is  so  much  a  part  and  parcel 
of  their  everyday  lives  that  they  do  not  stop  to  inquire 
how  our  forefathers  got  along  in  the  absence  of  railways, 
or  what  is  the  extent  of  this  influence  on  the  economy  of 
their  existence.  A  glance  at  these  points  may  not  in* 
appropriately  introduce  us  to  the  more  modem  aspects  of 
our  subject. 

The  retrospect  need  not  necessarily  be  carried  very  far 
back.  Up  to  the  year  1830  the  speed  that  could  be  main- 
tained in  railway  travelling  depended  mainly  on  the 
previous  adoption  of  three  mechanical  inventions — ^the 
shoeing  of  horses,  the  application  of  steel  springs  to 
carriages,  and  the  formation  of  roads  of  a  homogeneous 
surface.^  From  seven  and  a  half  to  eight  miles  per  hour 
was  then  regarded  as  a  fair  stage-coach  speed.  The 
quickest  travelling  of  that  day  was  sixteen  miles  an  hour. 

For  a  number  of  years  after  the  first  introduction  of 
railways,  the  speed  of  travelling  was  limited  to  less  than 
twenty-five  miles  an  hour.  By-and-by  this  speed  was 
increased  to  thirty,  and  ultimately  to  forty,  miles  per  hour. 
Under  special  circumstances,  Mr.  Crampton  obtained  over 
fifty  miles  an  hour  between  London  and  Birmingham  in 
1847,  and  Brunei  ran  on  some  parts  of  the  Great  Western 

^  Edinburgh  Review,  1876,  p.  357. 
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line,  some  years  later,  at  seventy  miles  an  hour — a  velocity 
equal  to  that  of  a  swift  on  the  wing.  Nowadays  most  of 
our  express  trains  travel  at  a  speed  of  forty-five  to  fifty 
miles  an  hour,  and  some  of  them  at  a  still  higher  velocity. 

The  effect  of  the  development  of  speed  in  railway  tra- 
velling has  thus  been  described  by  a  recent  writer  of  high 
authority : — 

"  The  great  bulk  of  railway  passengers  now  travel  by 
third-class  carriages,  and  thus  represent  the  wagon  and 
cart,  and  the  pedestrian,  travellers  of  the  days  of  coach- 
ing ;  while  the  first  B3id  second  class  passengers  may  be 
compared  with  those  who  formerly  made  use  of  private 
carriages,  postchaises,  and  fast  coaches.  We  shall  be  far 
within  the  mark  in  assuming  that  each  of  these  individual 
journeys  has  been  performed  in  one-fourth  of  the  time 
that  would  have  been  possible  in  the  absence  of  railways. 
Of  course  the  mere  number  of  journeys,  irrespective  of 
their  rapidity,  would  have  been  inconsistent  with  our 
industrial  condition  half  a  century  ago.  The  increase  of 
speed  is  one  of  the  elements  which  have  rendered  possible 
the  actual  number  of  journeys  now  taken,  with  which,  as 
a  fact,  we  have  to  deal. 

**  If  we  allow,  then,  that  in  each  passenger  journey  taken 
on  bur  railways  in  the  past  year,^  forty  minutes  less  time 
has  been  occupied  than  would  have  been  consumed  in  the 
performance  of  such  journey  by  the  old  methods,  the 
asrgresate  of  time  thus  calculated  is  somewhat  more  than 
1,500,000  years,  allowing  a  working  year  to  consist  of  300 
days  of  eight  hours  a  piece.  The  total  number  of  persons 
occupied  in  professions,  industry,  and  commerce  in  Eng- 
land is  returned,  in  the  census  of  1871,  as  6,637,331 
persons.  The  returns  from  passenger  traffic  in  England 
are  something  more  than  85  per  cent,  of  the  total  pas- 
senger income  from  the  railways  of  the  United  Kingdom. 

^  This  applies  to  1876,  when  534}  million  passengers  were  carried  on 
the  railways  of  the  United  Kingdom.  In  1884,  however,  the  number 
carried  bad  increased  to  695  millions. 
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This  gives  a  relative  aggregate  of  i,275,ocx)  years  for  the 
gain  of  England  alone,  which  is  equivalent  to  an  addition 
of  rather  more  than  one-fifth  to  the  working  time  of  each 
industrial  individual.  Thus,  as  far  as  the  time  actually 
occupied  in  travelling  is  an  indication  of  the  useful  occu- 
pation of  the  productive  classes  in  England,  one-fifth  has 
been  added  to  the  economic  power  of  our  population  by 
the  use  of  railways  for  passenger  traflSc ;  a  fact  which  may 
very  well  allow  a  very  wide  margin  for  travelling  merely 
for  luxury  or  for  amusement." 

So  far  as  these  calculations  describe  the  economy  effected 
by  the  introduction  and  general  adoption  of  railway 
travelling,  they  will,  of  course,  be  found  to  affect  in  the 
highest  degree  that  nation  in  which  the  community  makes 
the  most  general  use  of  railways,  and  in  the  least  degree 
the  nations  that  show  the  lowest  ratio  of  railway  travelling 
to  population. 

From  this  point  of  view,  then,  it  is  important  to  consider 
how  far  the  different  leading  countries  of  the  world  have 
taken  advantage  of  the  opportunities  for  the  economy  of 
time  and  labour  which  the  railway  system  has  so  bounti- 
fully placed  within  their  reach. 

The  first  statement  that  we  shall  make  use  of  for  this 
purpose  is  one  that  shows  the  proportions  of  first,  second, 
and  third  class  travellers  carried  in  each  European  country 
in  the  year  1882  :^ — 

^  In  the  United  States  there  is  no  Boch  distinction  of  railway  traveUers, 
10  that  we  cannot  include  that  country  in  this  table. 
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This  table  scarcely  seems  to  bring  out  clearly  the  rela- 
tion of  third-class  passengers  to  the  total  travel  that  might 
have  been  expected  for  the  countries  tabulated.  On  the 
contrary,  it  is  full  of  surprises.  It  shows  that  third- 
class  travel  is  more  general  in  the  United  Kingdom  than 
in  any  other  European  country,  the  average  of  passengers 
of  that  class  being  86  per  cent,  in  our  own  land,  as 
compared  with  only  69  per  cent,  for  eleven  Continental 
countries.  It  would,  however,  have  been  natural  to  look 
for  the  greatest  amount  of  travelling  of  an  inferior  class 
in  the  poorest  countries,  where  the  people,  presumably, 
could  least  afford  to  use  higher-priced  accommodation ; 
and  in  that  case,  Italy,  Boumania,  and  Finland,  which 
show  a  considerably  higher  percentage  of  superior  travel 
than  England,  would  have  had  their  relative  circum- 
stances reversed.  There  is,  however,  an  adequate  ex- 
planation, which  will  readily  suggest  itself.  The 
Continental  lines  do  not,  as  a  rule,  provide  the  same 
facilities  as  the  English  for  third-class  travellers;  and 
then,  again,  in  some  European  countries,  it  is  only  the 
better-off  who  travel  at  all,  whereas  there  is  none  so 
poor  in  England  that  he  does  not  sometimes  make  use 
of  the  rail. 

This  latter  argument  appears  to  receive  a  most 
remarkable  support  from  the  statistics  of  travel  in  Euro- 
pean countries,  relatively  to  population.  It  will  be  ob- 
served that  in  our  own  country  the  number  of  travellers 
is  in  excess  of  that  of  all  the  rest  of  Europe  put  together.^ 
This  relation  of  population  to  railway  travel  is  so  interest- 
ing that  we  have  thrown  the  returns  for  the  principal 
European  countries  and  the  United  States  into  the  form 
of  a  short  table : — 


^  In  this  statement  we  have  included  France,  which  had  a  total  of 
204  million  railway  travellers  in  1 883,  bringing  up  the  total  of  Continental 
Europe  to  about  662  millions,  against  a  total  of  695  millions  for  the 
United  KingdouL 
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Statement  showing  the  JRdation  of  Hailway  Travelling  to  Population  in  the 
Chief  Countries  of  Europe  in  1882,  and  in  the  United  States  in  1883. 


Countries. 

Population 
(x  =  xooo). 

Number  of 
Railway 

Passengers 
(i  =  zooo). 

Number  of 
Railway 

Trayellen 
per  Head  of 
Population. 

United  States  . 
Grermany . 
France     . 
Belgium  . 
Russia  (in  Europe)  . 
Austria- Hungary     , 
United  Kingdom 

England 

Scotland 

Ireland 

50,152 

45.234 

37,321 

5,720 

86,359 
37,800 

36,468 

25,480 

3,661 

5,327 

269,583 

232,564 
204,700 

53,300 

37,210 

47.412 

694,991 

621,131 

54.305 
19,555 

5.4 
5.1 
5.5 
9.3 

0.4 
1.2 

19 
25 

3i 

It  is  clear,  then,  that  the  United  Kingdom,  and  Eng- 
land and  Wales  in  particular,  are  immeasurably  in  front 
of  the  rest  of  the  world  in  reference  to  their  habitual 
use  of  the  rail.  Scotland,  however,  comes  greatly  be- 
hind England,  and  Ireland  a  long  way  behind  both.  In 
no  case  are  season-ticket  holders  included  in  this  calcu- 
lation, otherwise  the  pre-eminence  of  the  United  King- 
dom would  be  still  more  manifest. 

The  total  number  of  travellers  does  not,  of  course, 
afford  an  infallible  index  to  the  amount  of  travelling 
done,  since  the  average  distance  carried  may  be  much 
less  in  one  country  than  in  another.  But  the  position 
which  we  have  already  found  England  to  occupy  is 
certified,  in  a  marked  degree,  by  the  following  return 
of  the  average  receipts  from  railway  passenger  trafl&c 
per  head  of  the  population  in  different  countries : — 
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StatefOerU  shewing  the  Total  ReeeipU  from  Passenger  Traffic  in  Different 
Countries f  and  the  Average  Receipts  per  Head  of  the  Poptdation, 


Average 

frnnntriAA- 

Receipts 

Population 

per  H«Mi 

^rf^VAAAfcA  AW^ 

OCi — zoooX 

(x  =  zooo). 

of  Popu- 
latien. 

£ 

«. 

Crermany 

12,216 

45,234 

5-4 

Austria- Hungary 

4,827 

37,800 

2.6 

Belgium    . 

1,705 

5,720 

5? 

France 

13*425 

37,321 

7.6 

Denmark  . 

359 

1,969 

3.6 

Italy . 

3.176 

28,459 

2.2 

Holland     . 

1,073 

4,225 

5.1 

Roumania. 

335 

5,376 

1.2 

Russia 

7,229 

86,359 

1.7 

Switzerland 

1,094 

2,846 

7.7 

United  SUtes 

28,820 

50,152 

1 1.4 

United  Kiz^om       .... 

25,160 

36,400 

13-8 

It  will  be  observed  that  although  in  the  United  States 
the  number  of  railway  travellers  is  only  5.4  per  head  of 
the  population,  as  compared  with  1 9  in  the  United  King- 
dom, yet  the  average  expenditure  per  head  is  11.4s.  as 
compared  with  13.8s.  in  the  United  Kingdom.  This 
fact  may  be  taken  to  prove  the  much  greater  average 
length  of  journey  in  the  United  States,  since  the  range 
of  fares  is  not  materially  higher,  if  at  all. 

There  is,  however,  still  another  test  to  which  the 
general  incidence  of  railway. travelling  in  different  coun- 
tries may  be  subjected.  The  railways,  as  such,  are  not 
so  much  interested  in  the  more  general  economic  aspects 
of  the  question  under  consideration,  as  in  the  problem 
of  how  far  they  can  develop  traffic  relatively  to  their 
mileage  and  their  capital  expenditure.  The  first  of 
these  two  is  a  very  important  question,  as  bearing  not 
only  upon  the  point  of  how  far  the  population  of  each 
country  takes  advantage  of  the  facilities  for  locomotion 
provided  for  it,  but  also  upon  the  further  point  of  how 
far  such  facilities  are  equal  to  the  requirements  of  each 
particular  country. 
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The  United  Kingdom  has  the  greatest  passenger  traffic 
per  mile  of  line  open  of  any  country  in  the  world,  and 
derives  correspondingly  large  receipts  therefrom.  It  will 
be  observed  in  the  following  return  that  the  number  of 
passengers  carried  per  mile  was  37,000  in  the  United 
Kingdom,  as  against  28,276  in  Belgium,  12,198  in 
Holland,  12,045  ^  France,  and-  10,571  in  Germany, 
these  being,  in  the  order  given,  the  next  largest  passenger- 
carrying  countries  relatively  to  their  mileage. 

SkUement  sJiovfing  the  Number  of  Pcutenffers  Carried  on  the  BadwayM  of 
Different  European  Couniriet,  and  the  Average  Number  per  MUe  of  Line 
Open, 


Number  of 

ATengd 

l^onn^v^AM 

MUes 

Faasengers 

Pusengers 

Open. 

Carried 

Carried  per 

(X  =  zooo). 

Mile. 

German  J 

21,785 

232.564 

10,571 

Austria-Hungary     , 

12,603 

47,212 

28^276 

Belgium  . 

1,885 

53.300 

Denmark . 

926 

7,037 

7,599 

France 

16,578 

204,758 

12,045 

Italy        . 

5.871 

34,271 

5,712 

Norway    . 

970 

2,471 

2,547 

Holland  . 

1,406 

17,151 

12,198 

Koumania 

899 

1,403 

1,561 

Russia 

14,226 

37,210 

2,658 

Switzerland 

Totals  and  average    • 
United  Kingdom      .... 

1.795 

22,658 

12,623 

78,944 

660^035 
694,991 

8,355 

18,864 

37,000 

United  States 

87,781 

269,583 

3,070 

The  United  Elingdom,  as  we  have  already  seen,  differs 
from  most  other  countries  in  respect  of  the  average  dis- 
tance over  which  each  passenger  is  carried  There  is, 
however,  no  standard  by  which  we  can  test  the  average 
length  of  each  passenger  journey  on  British  railways, 
owing  to  the  absence  of  any  record  of  the  passenger 
mileage.     In  the  United  States  the  number  of  passengers 
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carried  one  mile  in  1880  was  5740  millions,  and  as  the 
total  number  of  passengers  carried  was  269J  millions,  it 
follows  that  the  average  length  of  each  passenger  journey 
was  21.3  miles.  The  highest  average  mileage  was  in  the 
Pacific  States ;  the  lowest  in  those  of  New  England,  as 
the  following  figures  show : — 

Siatement  showing  the  Number  of  Pauengen  Carried  on  the  RaUwaya  of  the 
United  States  in  1880,  with  the  Numbers  Carried  One  MiUt  and  the 
Average  Distance  Travelled  by  each  Passenger. 


• 

Group  of  States. 

Number  of 

Passengers 

Carried 

( I  — 1000). 

Number  of 

Passengers 

Carried 

One  Mile 

(i  —  zooo). 

Average 

Distance 

Travelled  per 

Passenger, 

Miles. 

New  England 

Middle     .... 

Soutbem. 

Western  .... 

Sonth-Westem 

Pacific     .... 

Totals  and  average    . 

52,156 
175,276 

7,463 
22,860 

394 
",432 

875,102 

3,o5i»i58 

329.481 

956,234 

15*707 

512,427 

17 

17 

44 
42 

42 

45 

269,583 

5,740,112 

21.3 

On  the  Continent  of  Europe  the  average  length  of 
journey  varies  from  a  maximum  of  106.45  kilometres  in 
Eussia  to  a  minimum  of  10.63  kilometres  on  the  local 
lines  of  France.  The  following  statement  shows  the 
average  length  of  passenger  journeys  on  the  State  and 
other  lines  of  the  principal  European  countries  in 
1882:— 
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StaUmerU  showing  the  Number  of  Passengers  Carried  on  the  State  and 
Private  Bailteays  of  Different  European  Countries,  and  the  Average 
Distance  Travelled  by  each  Passenger, 


Countries. 


Qermany — 

State  lines 

Private  lines  worked  by  the  State 
Companies'  lines 

Totals    . 
Austria — 

State  lines 

Companies*  lines 

Bdgium — 

State  lines 

Private  lines        .... 
Denmark        ..... 

France — 

State  lines 

State  lines  worked  by  companies 
Private  lines  .... 
Local  lines 

Italy— 

State  lines 

Private  lines       .... 

Luxembourg 

Norway 

Holland 

Roumania  .         .         . 

Russia    ...... 

Switzerland 


Number  of 
FoMenger 

Train, 
Kilometres. 


5,558,195 
485,000 

923,696 


6,966,893 

241,680 
1,965,796 


1,018,271 

97,020 

214,810 


260,919 

57,599 
6,443,988 

105,202 


807,195 
1,656,091 

6,713 
62,218 

484,582 

105,336 
3,961,112 

498,772 


Number  of 

Passenp^crs 

CaiTied. 


184,636 

14,745 
33,181 


232,563 

4,954 
42,256 


47,986 

5,313 
7,306 


8,553 

3,446 

182,863 

9,895 


18,115 
34,271 

438 
2,167 

17,151 
1,402 

37,209 
22,657 


Average 

Distance 

Carried  per 

Passenger, 

Kilometres. 


30.10 

32.85 
27.82 


30.02 


21.22 
18.26 
29.40 


30.50 
16.84 

3527 
10.63 


44.56 
48.32 

15.00 
28.71 
28.25 

75.13 
106.45 

22.01 
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CHAPTER  XVII. 

FINANCIAL  ASPECT  OF  COACHING  OR 
PASSENGER  TRAFFIC. 

There  are  two  aspects  of  the  passenger  traffic  of  rail- 
ways that  appear  to  demand  paramount  consideration  in 
any  analysis  of  railway  control.  The  first  is  that  of 
how  far  there  is  adequate  provision  made  by  the  rail- 
ways of  the  country  as  a  whole  for  encouraging  and 
developing  traffic  of  this  kind ;  the  second,  that  of  the 
return  that  is  earned  upon  this  traffic,  considered  per  se. 

In  some  quarters  there  is  a  rather  strong  feeling  that 
the  railways  of  the  United  Kingdom  are  not  over  suc- 
cessful in  either  respect — that  they  do  not  give  the 
utmost  facilities  for  fostering  a  traffic  which  has  had 
largely  to  be  created,  and  that  they  give  certain  facilities 
that  are  not  really  required,  in  such  a  way,  and  to  such 
an  extent,  as  to  yield  returns  the  reverse  of  satisfactory 
to  their  shareholders. 

It  is  not  quite  so  easy  a  matter  as  it  might  at  the  first 
blush  appear  to  bring  this  question  to  the  test  of  actual 
figures.  The  difficulty  is  very  much  increased  in  the  case 
of  the  United  Kingdom,  seeing  that,  although  the  passenger 
traffic  receipts  are  separately  distinguished,  yet  the  expen- 
diture incurred  in  working  this  description  of  traffic  is  not 
ascertainable. 

There  are,  however,  several  sides  from  which  the 
problem  may  be  attacked  in  such  a  way  as  to  throw 
light  upon  its  character  and  tendencies,  if  not  quite  to 
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lighten  the  darkness  in  which  the  present  system  of 
making  out  railway  accounts  is  calculated  to  envelop  it. 
The  first  of  these  to  which  we  propose  to  call  attention 
is  that  of  the  gross  and  the  net  passenger  traffic  per 
mile. 

In  the  early  history  of  the  railway  system  the  pas- 
senger traffic  was  much  more  valuable  than  goods  or 
general  merchandise,  and  that  notwithstanding  the  fact 
that  the  earliest  railways  were  constructed  mainly  with 
a  view  to  the  transport  of  goods  traffic.^  In  1843,  the 
gross  value  of  the  passenger  traffic  of  England  per  mile 
amounted  to  ;f  1729,  as  compared  with  ^^792  for  goods 
traffic  In  1869,  the  passenger  traffic  only  reached  an 
average  of  ;f  1063  per  mile,  as  compared  with  ;f  1463  per 
mile  for  goods  traffic.  In  1884,  the  passenger  traffic 
amounted  to  ;£^i  370  per  mile,  and  the  goods  and  mineral 
traffic  to  ;£^2000  per  mile. 

It  is  manifest,  therefore,  that  a  very  radical  change  has 
come  over  the  relative  character  and  value  of  passenger 
and  goods  traffic  within  the  last  thirty  years.  This 
change  has  been  increasingly  marked  within  the  last 
ten  or  fifteen  years.  In  1869,  the  proportion  of  the 
total  receipts  of  our  railways  received  from  passenger 
traffic  was  46  per  cent.;  in  1884,  it  had  fallen  to  42 
per  cent. 

There  is,  however,  a  somewhat  remarkable  difference 
in  the  relation  of  passenger  to  goods  traffic  in  the  three 
divisions  of  the  United  Kingdom.  In  England  and 
Wales,  passengers  contribute  43  per  cent.,  and  general 
merchandise  57  per  cent,  of  the  whole  gross  receipts;  in 
Scotland,  passengers  only  supply  39  and  goods  61  per 
cent. ;  while  in  Ireland,  again,  passenger  traffic  rises  to 

^  The  original  Stockton  and  Darlington  Railway,  the  pioneer  passenger 
line,  was  designed  at  first  only  for  the  transport  of  coal  from  the  collieries 
in  South  Durham  to  the  Tees  ports.  The  sole  object  of  the  promoters  of 
the  Liverpool  and  Manchester  Railway,  as  originally  designed,  was  the 
transport  of  merchandise  between  these  two  towns. 
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55  per  cent,  and  goods  traffic  falls  to  45  per  cent,  of 
the  total. 

For  the  reason  already  mentioned — the  absence  of 
any  specific  record  of  the  profits  derived  from  each  of  the 
two  main  sources  of  traffic — it  is  impossible  to  estimate 
the  proportions  of  the  total  net  receipts  which  they 
respectively  furnish. 

In  most  European  countries,  and  in  almost  all  new 
countries  in  which  the  railway  system  has  not  reached 
a  high  state  of  development,  the  passenger  traffic  will 
generally  be  found  to  be  the  more  important  of  the  two. 
It  would  seem  to  be  an  almost  invariable  principle,  in 
regard  to  railway  affairs,  that  the  goods  traffic  takes  a 
rather  longer  period  to  mature,  while  passenger  traffic 
undergoes  immediate  development     The  United  States 
would  appear  to  be  a  singular  exception  to  this  rule. 
Isl  that  country,  the  passenger  receipts  averaged,  in  1 883, 
;f428  per  mile,  against  an  average  of  ;fi^ii30  for  goods 
receipts.     The  passenger  traffic  is  thus  infinitely  the  less 
important  of  the  two,  since  the  goods  traffic  yields  about 
170  per  cent  more  gross  revenue  per  mile  of  line  open. 
There  is,  as  we  have  already  seen,  this  further  excep- 
tional feature  about  the  passenger  traffic  of  the  United 
Kingdom,  that  it  is  larger  in  point  of   the    numbers 
carried  per  mile  of  line  open  than  that  of  any  other 
country  in  the  world.     This  might,  of  course,  be  almost 
expected,  from  the  density  of  the  population,  but  not  to 
the  extent  that  is  really  the  case.     Belgium  is  almost 
on  all  fours  with  England  as  regards  density  of  popula- 
tion, and  yet  it  appears  that  in  England  the  number  of 
passengers  carried  is  nearly  9000  per  mile  open  more 
than  in  Belgium. 

The  differences  that  distinguish  the  several  leading 
countries  of  the  world,  in  reference  to  the  gross  receipts 
per  train  mile,  naturally  suggest  the  reflection  whether 
there  is  any  reason,  in  the  nature  of  the  case,  causing 
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one  country  to  be  superior  to  another  in  this  result, 
and  whether  there  may  not  possibly  be  some  defect  of 
control  or  system  to  account  for  the  lower  range  of  train 
mile  receipts  in  the  United  Kingdom. 

There  are  two  obvious  considerations  that  occur  in 
examining  this  problem — ^the  first,  that  train-mile  receipts 
may  be  increased  by  higher  fares,  or  by  a  large  propor- 
tion of  first  and  second  class  passengers;  the  second, 
that  the  same  result  may  be  produced  by  taking  care  to 
secure  as  far  as  possible  full  train-loads,  or,  in  other 
words,  to  avoid  running  so  many  trains. 

There  is  not,  perhaps,  much  reason,  on  the  whole,  to 
think  that  the  passenger  fares  in  England  are  greatly 
above  the  average  of  other  countries.  There  is,  however, 
no  exact  process  whereby  to  put  this  matter  to  a  test 
The  only  reliable  method  of  estimation  would  be  to  ob- 
tain from  the  railways  of  each  country  the  total  number 
of  passengers  of  each  class  carried  one  mile,  together  with 
the  receipts  therefrom,  and  then  divide  the  passenger 
miles  into  the  receipts  for  each  class,  in  order  to  get  the 
true  average  fares  per  mile  in  respect  thereof.  But  in 
the  absence  of  this  desirable  standard  of  comparison  the 
matter  is  left  largely  to  conjecture. 

It  is  not  so,  however,  with  the  proportions  of  pas- 
sengers that  travel  in  different  classes.  This  is  given 
for  every  important  European  country,  including  our 
own,  and  we  are  thereby  enabled  to  calculate  the  pro- 
bable influence  of  higher-classed  travel  in  affecting  rail- 
way passenger  receipts. 

The  first  point  that  strikes  an  inquirer  into  this  sub- 
ject is  the  remarkable  proportion  of  increase  in  the 
receipts  from  third-class  travel  within  recents  years.  In 
1845,  the  total  receipts  from  passenger  traffic  in  the 
United  Kingdom  was  about  four  millions  sterling,  of 
which  only  ;^622,ooo  were  derived  from  third-class 
travel,  being  about  i6  per  cent,  of  the  whole.     In  1861, 
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passenger  traffic  yielded  about  9^  millions  sterling,  of 
which  3^  millions,  or  36  per  cent,  of  the  vbole,  were 
earned  by  third-class  travel;  but  in  1 88 1,  the  porpor- 
tioa  of  total  passenger  receipts  contributed  by  third-class 
travel  had  advanced  to  64  per  cent.  This  movement 
is  still  makii^  progress,  as  the  following  statement  of 
the  receipts  from  passenger  traffic  from  1874  to  1884 
will  clearly  show : — 

ISatematl  Amcing  the  SaxipU/rom  Paaimgtr  Trafie  in  At  United  Kitig- 
don,  and  the  Total  Pentntage  Proportiont  thertof  Btativatfron  Tftird- 
OauTntd,  1874-1884. 
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56 
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60 
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56 
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62 
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20,689 

13,232 

t^ 

64 
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65 

1883 

22,059 

14.703 

2,998 

67 

1884 

21.247 

15,207 

2.833 

68 

Id  some  other  European  countries  the  receipts  from 
the  different  classes  of  passenger  travel  are  not  distin- 
guished, so  that  a  table  that  would  show  for  all  other 
countries  figures  corresponding  to  those  above  would  be 
difficult  to  construct;  but  the  information  is  given  in 
another,  and  perhaps  equally  effective,  form,  in  the  {re- 
ceding chapter,  where  the  percentage  of  third-class  travel 
on  the  total  is  shown  for  each  country. 

The  extraordinary  increase  in  third-class  travel  in  the 
United  Kingdom  is  due  in  great  part  to  the  better 
facilities  afforded  by  the  railway  companies  for  passen- 
gers of  this  dfescription,  and  these  better  facilities  are 
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tound  alike  in  the  speed  of  the  trains,  the  number  of 
trains  available,  and  the  accommodation  provided  in  the 
carriages.  The  English  Unea  now,  beyond  aU  comparison, 
make  the  best  provision  for  the  lowest  class  of  travellers, 
and  their  action  in  this  regard  has  been  rewarded  by  an 
expansion  of  trafBo  which,  a  few  years  ago,  would  hardly 
have  been  believed  possible. 

The  usual  parlieimentary  fare  in  the  United  Kingdom 
is  a  penny  per  mile.  Whether  the  railways  in  general 
have  made  any  abatement  on  the  statutory  fares  within 
recent  years  it  would  be  difficult  to  determine  from  the 
limited  daia  afforded  on  this  point  But  that  there  has 
been  a  general  redaction  in  the  average  amount  paid  for 
each  third-class  ticket  is  shown  by  the  following  table, 
which  compares  the  first  and  the  third  class  fares  for  a 
period  of  fourteen  years,  although  it  is  to  be  noted  that 
the  reduction  of  .48,  in  the  former  and  of  .^d.  in  the 
latter  may  be  due  to  the  shorter  average  of  the  journeys 


Statement  ihoving  the  Total  Numher  of  Fint  and  Third  Clot*  Patttngen 
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Seeeijilt  therffroiA,  and  the  Average  Faret  per  Patienger. 
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If  the  average  first-class  fare  is  assumed  at  2d.  per 
mile,  and  the  average  third-class  fare  at  id.,  it  would 
follow  that  the  former  represented  an  average  of  12 
miles,  and  the  latter  an  average  of  6f  miles,  per  passen- 
ger journey.  These  averages,  as  we  have  elsewhere 
shown,  are  much  under  those  of  Continental  countries 
and  the  United  States. 

It  is  also  to  be  observed  that  in  the  majority  of  Con- 
tinental countries,  and  in  the  United  States  as  well,  the 
average  receipts  per  passenger  carried  have  been  reduced 
within  recent  years.  The  movement  which  we  have 
already  found  to  have  been  characteristic  of  English 
passenger  traffic  has,  therefore,  been  a  general  one,  and 
as,  in  foreign  countries,  it  has  been  coincident  with,  and 
created  by,  a  lower  tariff  of  fares,  it  is  to  be  presumed 
that,  in  regard  to  passengers,  as  in  regard  to  merchandise, 
the  economies  effected  in  the  working  of  railways,  and 
the  greater  volume  of  traffic  dealt  with,  have  enabled  a 
lower  range  of  fares  to  be  adopted.* 

In  the  United  Kingdom  the  average  earnings  per 
passenger  carriage  were  reduced,  between  1874  and 
1884,  from  ;^888  to  £797,  or  10  per  cent.  Concur- 
rently with  this  movement,  the  number  of  carriages  for 
each  1000  passengers  rose  from  20  to  22.  It  appears, 
therefore,  that  the  increase  in  the  number  of  carriages 
relatively  to  the  number  of  passengers  carried  had  some- 
thing to  do  with  the  decreased  receipts  per  carriage,  but 
a  more  potent  factor  is  likely  to  have  been  the  larger 
proportion  of  third-class  carriages. 

The  increase  in  the  proportion  of  third-class  passengers, 
to  which  attention  has  been  directed,  is  mainly  a  product 
of  the  last  decade.  In  1845,  the  number  of  third-class 
passengers  carried  in  England  and  Wales  was  only  39 
per  cent,  of  the  total.     But  in  1861  the  proportion  had 

'  The  average  fare  per  passenger  carried  in  France  was  2.58.  in  1 872, 
and  2.08.  in  1S83. 


244 


RAILWAY  PROBLEMS. 


grown  to  56  per  cent.  In  1874,  as  we  have  already 
seen,  it  had  not  passed  the  latter  figure,  whereas  within 
the  next  ten  years  68  per  cent,  of  the  whole  number 
transported  were  third-class  passengers. 

In  Eussia,  the  proportion  of  the  total  passenger  receipts 
received  from  third-class  travel  is  larger  than  it  is  in  the 
United  Kingdom,  amounting,  as  it  did,  to  7 1  per  cent, 
in  1883.  In  Belgium,  only  61  per  cent  of  the  total 
passenger  receipts  are  derived  from  the  same  source,  and 
in  other  European  countries  third-class  travel  contributes 
less  than  60  per  cent,  of  the  total  passenger  receipts, 
as  compared  with  68  per  cent  in  the  United  Kingdom. 
iFor  eight  Continental  countries,  the  proportion  of  the  total 
passenger  receipts  received  from  third-class  travel  in  1883 
was  54  per  cent,  as  the  following  figures  show: — 


Statement  thomng  the  Reeetptt  from  Different  Clones  of  Pauenger  Trajjte 

in  CofUmentcU  Countries  (i  fr.  =  1000). 

Pereentsffe 
of  Total 

Countries. 

First 
Class. 

Second 
CauM. 

Third 
Class. 

Totals. 

Receipts 

ReceiTod 

firom  Third 

Class. 

francs. 

francs. 

francs. 

francs. 

Germany 

17,432 

89,230 

146,318 

305,404 

48 

Austria 

8,602 

34,515 
9.893 

67,606 

120,676 

56 

Belgium 

6,670 

25,900 

42,624 

61 

France 

No  distinctio 

n  ia  made  0 

n  many  line 

Denmark 

Do. 

do. 

do. 

Italy     . 

15,659 

28,630 

34,942 

79,400 

44 

Holland 

4,746 

9,504 

10,957 

26,818 

41 

Roumania     . 

1,232 

2,327 

4,149 

8,373 

50 

Russia  . 

12,420 

32,612 

128,449 

180,738 

71 

Switzerland  . 
Totals      . 

2,233 

9,427 

15,678 

27,338 

57 

68,994 

216,138 

433,999 

791,371 

54 

These  comparative  returns  suggest  some  interesting 
problems,  both  social  and  economic.  Can  it  be  that  the 
nations  of  Continental  Europe,  which  are  generally  much 
poorer  than  England,  are,  after  all,  accustomed  to  travel 
in  a  superior  class  ?     Or  is  it  that  the  English  people 
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are  more  thrifty,  and  prefer  to  use  the  third  class 
for  economical  reasons  ?  Or  is  it  that  the  superior 
facilities  for  third-class  travel  in  England  attracts, 
while  in  other  countries  the  absence  of  such  facili- 
ties  repels,  travellers  of  humble  means  ?  The  last-* 
named,  we  believe,  will  be  found  to  be  the  tnie  reading 
of  the  riddle.  The  system  generally  adopted  on  the 
CiHitinent  tends  to  farce  travellers  into  a  superior  class. 
Third-class  trains  are  invariably  extremely  slow.  Third-* 
class  carriages  are,  as  a  rule,  extremely  bad.  Con* 
tinental  nations,  in  a  word,  continue  to  follow  a  course 
that  was  practised  in  England  for  many  years,  but  has 
now  generally  been  abandoned — ^they  have  compelled  their 
population  to  travel  just  as  little  as  they  possibly  could, 
and  have  thus  prevented  that  enormous  expansion  of  traffic 
which  the  more  wise  and  liberal  policy  towards  third-class 
passengers  adopted  by  English  railways  within  recent 
years  has  done  so  much  to  create. 

If  anything  more  were  wanted  to  prove  that  railways 
can  create,  as  well  as  nurse  and  facilitate,  a  traffic,  it  may 
be  found  in  the  following  statement  of  the  average  of  the 
passenger  fares,  the  receipts  per  mile  of  line  open,  the 
receipts  per  passenger  train  mile,  and  the  receipts  per 
head  of  the  population  of  England  and  Wales  at  intervals 
between  1851  and  1884: — 

Paaenger  Receipts — England  and  Wales. 
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0  10 
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4    4i 
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0    9} 
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0    8i 
0    8} 

1,669 
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1,629 
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15  II 

246 


RA IL  WA  Y  PROBLEMS. 


Passenger  Pares. 

It  has  already  been  admitted  that,  as  compared  with 
most  Continental  countries,  England  gives  facilities  for 
passenger  traffic  that  are  much  to  be  commended.  But 
the  average  range  of  passenger  fares  is  still  higher  than 
in  most  Continental  countries.  This  is  not  a  new  feature 
of  English  railway  administration.  On  the  contrary,  it  is 
one  that  has  obtained  for  many  years,  although  probably 
few  are  aware  that  the  difference  is  so  great  as  it  really  is. 

Mr.  Edwin  Chadwick  gave  the  following  as  the  average 
first,  second,  and  third  class  passenger  fares  in  the  years 
and  countries  specified :  ^ — 


Countries. 

Toanu 

Average  Fares  per  Mile. 

First  Class. 

Second  Class. 

Third  Class. 

d. 

d. 

d. 

England    . 

1857 

2.01 

I.4I 

.87 

France 

1854 

1.5s 

I.16 

.84 

Belgium    . 

1856 

1-33 

I.OO 

.65 

Prussia 

1857 

1.4 

'I.I5 

.77 

Austria     . 

1857 

1.4 

I.I 

.83 

These  figures  do  not,  of  course,  equally  apply  to  the 
present  time,  but  perhaps  the  present  relation  of  English 
fares  to  those  of  other  countries  will  not  greatly  differ  from 
that  shown  above.  In  other  words,  English  fares  are  still 
generally  25  to  35  per  cent  higher  than  those  of  Con- 
tinental Europe,  and  they  are  higher  still  when  compared 
with  the  United  States. 

The  following  statement  shows  the  average  receipts 
per  passenger  per  kilometre  on  the  principal  Continental 
railway  systems  in  1883  : — 


^  Evidence  before  the  Koyal  Commission  on  Bail  ways  in  1866,  p.  851  of 
Keport 
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SUUetMfU  showing  the  Average  Poitenger  Fares  in  Continental 

Countries  in  1883. 


Countries  and  Railways. 


Otrmany — 
State  lines         .... 
Private  lines  worked  by  State  . 
Companies'  lines 

Austria — 

State  lines  .... 
State  lines  worked  by  companies 
Private  lines  worked  by  State  . 
Companies'  lines 

Belgium — 
State  lines         .... 
Companies'  lines 


Denmark 


France — 

State  lines         .... 
State  lines  worked  by  oompanies 
Companies'  lines 
Local  lines  (private) . 

/to/y— 

State  lines         .... 
Companies'  lines 


Luxembourg 
Norway 
Holland 
Ronmania 


Russia — 
Companies  lines* 
State  lines 


Switzerland 


Average 
Fare  Paid 

per 
Passenger. 


firanct. 

1.26 
1.25 


2.85 

1.38 
1.99 

2.67 


0.80 
0.73 


1.22 


1. 19 
0.82 
1.68 
a69 


2.36 
2.31 


0.56 
1.25 
1.56 

5.97 


4.87 
4.86 


1. 21 


Average 

Fare  per 

Kilometre. 


centimes. 
4.39 
3.79 
4.43 


5.42 
4.42 
5.61 
5.46 


3.81 
4.04 

4.18 


3.89 
4.88 

4.86 

6.49 


5-30 
4.80 

3.69 
4.38 

5.53 
7.95 


4.68 
4.88 

5.48 


Average 

Passenger 

Receipts  per 

Kilometre. 


francs. 
9,826 
6,136 
6,810 


3,782 

1,923 
6,382 

7,324 


13,010 

5,595 
5,653 


3,925 

2,362 

12,771 

3,154 


11,931 
8,830 

1,850 
2,282 

13,737 
6,377 


5*793 
8,018 

9,963 


According  to  the  above  figures,  the  lowest  average 
fares  on  the  Continent  are  found  in  Germany,  Luxem- 
bourg, Belgium,  and  France,  while  the  highest  are  found 
in  Boumania,  Holland,  France  (local  lines),  and  Austria. 
Between  the  maTcimum   of  7.95   and  the  minimum  of 
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3.69  centimes  per  kilometre,  there  is  a  difference  by 
increase  of  1 1 6  per  cent.  This  difference  is  to  be  ex- 
plained to  some  extent  by  the  varying  proportions  of 
first  and  third  class  travel ;  but  even  when  this  element 
has  been  fully  regarded,  there  remains  a  very  remarkable, 
and  not  easily  explicable,  difference.  The  general  range 
of  fares  on  the  railways  of  France,  Germany,  and  Belgium 
is,  on  the  whole,  pretty  uniform.  From  this  generalisa- 
tion the  local  lines  of  France  are  excepted.  On  these, 
the  average  fare  per  kilometre  rises  to  6.49  centimes. 
This  is  nearly  70  per  cent,  higher  than  the  average 
found  for  the  State  lines.  In  all  cases  of  difference, 
very  much  depends  upon  the  extent  to  which  first-class 
travel  is  resorted  to. 

On  fifteen  of  the  leading  railways  of  the  United  States, 
the  average  fare  per  passenger  per  mile  in  1 880  was  2.43 
cents,  or  nearly  i^.  These  fifteen  lines  carried  25  per 
cent,  of  all  the  passengers  who  made  use  of  the  railways 
of  the  United  States  in  that  year,  so  that  the  average  is 
a  fairly  typical  one.  It  is,  however,  made  up  of  very 
variable  elements.  The  lowest  average  fare  is  that  on 
the  New  York  Central,  which  amounted  to  exactly  two 
cents  (id.)  per  mile.  The  highest  fare  was  6.06  cents 
(3d.)  per  mile,  on  the  Atchison,  Topeka,  and  Santa  F^ 
line.  The  former  line  carried  8,270,000,  the  latter 
only  3  S9iOOO  passengers.  On  the  Pennsylvania  railways 
the  average  fare  was  2.42  cents  (rather  under  i^.)  per 
mile,  which  is  just  a  fraction  below  the  average  of  the 
fifteen  lines  in  question. 


(    249    ) 


CHAPTEE  XVIII. 

THE  ECONOMICAL  WORKING  OF  PASSENGER 

TRAFFIC. 

It  is  a  much  debated  question  Tirhether  passenger  traffic  or 
the  transport  of  goods  is  the  more  remnnerative  to  a  rail- 
way. It  is  an  equally  moot  point  whether  the  working 
of  passenger  traffic,  at  any  rate  in  Great  Britain,  is  as 
remunerative  as  it  might  and  ought  to  be. 

One  authority  maintains  that  the  transport  of  goods, 
and  especially  of  minerals,  is  not  only  not  remux^erative, 
but  is  carried  on  at  a  positive  loss.^  Another  authority 
makes  the  claim  that  goods,  and  especially  mineral,  traffic 
is  the  most  lucrative,  and  that  both  are  made  to  pay  for 
losses  incurred  in  passenger  transport* 

The  problem  that  we  have  undertaken  to  consider  in 
this  chapter  is,  therefore,  one  of  the  most  knotty  and 
unsettled  points  in  railway  administration. 

The  subject  is  rendered  difficult  and  complicated  by 
reason  of  the  fact  than  in  no  country  is  there  adequate 
data  at  command  for  its  complete  elucidation.  All 
countries  alike  compile  and  issue  returns  of  their  gross 
earnings,  which  are  separately  distinguished  as  regards 
goods  and  passengers.  All  countries  equally  compile  and 
issue  returns  of  their  working  expenses  and  net  earnings. 
But  no  country  shows,  as  regards  its  total  railway  traffic, 

^  "Baflway  Profits  and  Railway  Losses,**  in  the  £dinburgh  Review, 
1876,  p.  367. 

*  Mr.  R.  Price  WiUiams  on  "  Economy  of  Railway  Wortdng,"  Proceed' 
inffi  of  the  InetUution  of  Meehanieal  £ngineen,  1879. 
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the  proportion  of  working  expenditure  due  to  passengers 
as  distinguished  from  goods ;  nor  is  there  any  case  within 
our  knowledge  in  which  the  proportions  of  the  net  earnings 
severally  due  to  goods  and  to'  passengers  are  separately 
recorded. 

It  is,  therefore,  necessary  to  calculate^-or  more  generally 
to  guess  at — the  proportion  of  the  total  cost  of  working  a 
railway  that  falls  to  passenger  traffia  "Whether  that  pro- 
portion is  larger  or  smaller,  whether  the  net  proceeds  are 
greater  or  less,  we  have  no  absolute  knowledge.  In  other 
words,  although  we  know  the  net  profits  derived  from  rail- 
way working,  in  reference  to  all  railways  and  all  coun- 
tries alike,  we  cannot  specify  how  much  passenger  traffic 
has  contributed,  nor,  for  the  matter  of  that,  whether  it  has 
contributed  any  at  alL 

There  are,  as  might  be  expected,  many  essential  differ- 
ences as  between  goods  and  passenger  traffics.  The  latter 
is  usually  conducted  at  much  greater  rates  of  speed ;  the 
trains  are  of  a  much  more  composite  character,  and  are  not 
generally  so  fully  loaded.  The  permanent  way  requires  to 
be  kept  in  inuch  better  condition,  with  a  view  to  greater 
security  of  life  and  limb.  The  ordinary  station  expenses 
are  incurred  mainly  for  passenger  traffic,  and  so  with  the 
expenses  incidental  to  the  block  system,  to  air-brakes,  and 
to  many  other  items  of  working  cost. 

It  will  not,  therefore,  be  expected  that  the  relation  of 
revenue  to  the  nominal  services  rendered  will  be  the  same 
in  the  cases  of  the  two  descriptions  of  traffic.  If  we  bring 
this  matter  to  the  standard  of  weight  carried,  the  difference 
becomes  enormous.  In  1884,  the  railways  of  the  United 
Kingdom  carried  695  millions  of  passengers,  not  including 
season-ticketholders,  who^assuming  that  each  made  200 
journeys  in  the  year — would  bring  up  the  total  to  848 
millions.  Allowing,  now,  that  fifteen  passengers  weigh  one 
ton,  this  would  represent  not  less  than  57  millions  of  tons. 
For  the  transport  of  this  passenger  tonnage,  the  railways 
received,  in  round  figures,  26  millions  sterling,  being  an 
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average  of  about  9.1s.  per  ton.  Now,  we  have  good  reason 
to  believe,  as  we  have  shown  in  a  previous  chapter,  that 
the  average  distance  over  which  each  passenger  is  carried 
in  the  United  Kingdom  is  between  seven  and  twelve  milps, 
but  certainly  not  more  than  the  latter  figure ;  and  if  we 
take  the  mean  of  the  two  sums,  we  shall  find  that  the 
average  receipts  of  our  railways  per  ton  of  passengers  were 
practically  about  a  shilling  a  mile,  as  against  an  average 
of  not  more  than  i  Jd.  to  ifd.  per  ton  per  mile  for  goods 
traffic.  On  this  showing,  therefore,  it  costs  approximately 
nine  times  as  much  to  convey  a  ton  of  passengers  as  it 
does  to  convey  a  ton  of  minerals. 

One  obvious  reason  for  this  fact,  apart  from  the  mani- 
festly different  circumstances  of  the  traffic  in  other  respects, 
is  the  great  liability  that  exists  on  British  railways  to  dis- 
patch only  partially  loaded,  and,  in  many  cases,  almost 
empty  carriages. 

It  is  by  no  means  an  easy  matter  to  determine  the  exact 
position  of  British  railways  in  this  regard.  The  Board  of 
Trade  publishes  statistics  of  the  number  of  passenger  car- 
riages owned  by  each  company,  and  of  the  total  number 
of  passengers  carried,  and  it  might  be  supposed  that  by 
dividing  the  one  sum  into  the  other  we  would  get  at  the 
comparative  economy  or  absence  of  economy  with  which 
the  passenger  traffic  of  each  was  conducted,  as  tested  by  the 
number  of  passengers  annually  carried  per  carriage.  But 
this  standard  of  comparison  is  open  to  several  manifest 
objections.  In  the  first  place,  the  result  is  liable  to  be 
affected  by  the  comparative  numbers  of  first,  second,  and 
third  class  carriages,  and  the  proportions  of  first,  second, 
and  third  class  travellers.  In  the  next  place,  it  is  obviously 
open  to  the  limitations  imposed  by  the  average  rates  of 
speed*  And,  finally,  it  is  necessarily  largely,  and  indeed 
absolutely,  qualified  by  the  average  distance  over  which 
each  passenger  is  carried,  since  it  need  not  be  pointed  out 
that  a  carriage  that  carried  10,000  passengers  an  average 
distance  of  thirty  miles  each  would  have  rendered  more 
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service  than  another  that  only  carried  20,000  passengers 
an  everage  distance  of  ten  miles. 

It  is  necessary  to  bear  these  considerations  in  mind  in 
examining  the  following  statement  of  the  number  of  pas- 
sengers carried  per  carriage  on  the  railways  of  the  United 
Kingdom  in  the  period  from  1872  to  1885  : — 

Statement  thawing  Ihe  Total  Number  of  Patsengert  Carried  per 
Pattenger  Vehitle  in  each  Tear  from  1872  to  1885.^ 


Tears. 

Passenger 
Carriages. 

Number  of  Pas- 
eengers  Carried 

(l=ZOOO>. 

Average  Pas- 
sengers T)er 
Vehide. 

1872 . 

1873  •         - 

1874  . 
1875 .         . 
1876  . 
1877 .         . 

1878  . 

1879  . 
1880. 
1881.         . 

1882  . 

1883  . 
1884. 
1885. 

23,569 
24,634 

25,441 
26,204 

27,191 

27,729 
28,104 

28,797 
29,565 
30,489 
31,250 
32,304 
33*031 
33.656 

•  422,874 
455.320 
477,840 

506.975 
534,494 
549,541 

565,024 

562,732 
603,88s 
626,030 
654,838 
683,718 
694,991 

697,213 

17,942 
18.483 
18,782 

19.347 
19,657 
19,81$ 
20,105 

20,626 

20,533 

20,955 
21,163 

21,040 

20,802 

So  far  as  they  go,  these  figures  would  appear  to  show 
that  there  has  been  an  improvement  in  the  economy  of 
passenger  transport  over  these  thirteen  years.  But  it 
must  not  be  forgotten  that  in  the  same  interval  the  per- 
centage of  third-class  travel  has  increased  from  55  to  68 
per  cent,  of  the  total  passengers  carried.  This  fact  becomes 
of  paramount  importance  when  we  remember  that,  in  a 
general  way,  a  first-class  carriage  weighing  seven  tons 
will  seat  thirty-six  passengers,  while  a  third-class  carriage 
will  seat  fifty,*  and  that  the  proportion  of  seats  occupied 
in  the  latter  is  generally  in  excess  of  that  occupied  in  the 
former.     It  is  not,  of  course,  pretended  that  the  weights 

^  This  table  does  not  include  season-ticketholders. 
^  This  is  the  aocommodation  provided  in  the  carriages  on  the  North 
Xiondonline. 
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and  capacities  of  carriages  indicated  are  of  universal 
application.  These,  indeed,  vary  as  much  as  the  types 
and  weights  of  locomotives  and  wagons.  But  the  figures 
may  be  accepted  as  expressing  in  a  fairly  accurate  manner 
the  relation  of  the  capacities  of  the  several  classes  of 
carriages  to  each  other.  On  the  main  trunk  lines,  the 
average  is  sometimes  higher,  sometimes  lower.  On  the 
Great  Western  broad  gauge  line,  the  greater  width  of  the 
carriages  necessarily  afifords  greater  accommodation.  Per- 
haps it  would  not  be  far  out  of  the  way  if  we  were  to  say 
that  the  average  capacity  of  the  carriages  employed  in 
European  countries  generally  at  the  present  time  may  be 
taken  at  18  for  first  class,  32  for  second  class,  and  38  to 
40  for  third  class.^ 

Although  the  returns  made  to  the  Board  of  Trade  specify 
from  year  to  year  the  number  of  passenger  vehicles 
owned  by  each  railway  company,  they  do  not  separate  the 
several  classes.  This  is  unfortunate  for  the  purposes  of 
our  inquiry.  If  we  were  in  a  position  to  divide  the  num- 
ber of  each  description  of  passengers  carried  into  the 
number  of  carriages  provided  for  their  use,  we  should  be 
able,  without  much  more  trouble,  to  place  our  fingers  on 
the  weakest  parts  of  the  system  of  passenger  transport. 
As  it  is,  however,  we  can  only  deal  with  the  figures  as  we 
find  them,  and  if  some  of  the  conclusions  founded  there- 
upon should  be  necessarily  more  or  less  hypothetical, 
they  will  not  be  altogether  unsupported  by  more  solid 
foundations. 

We  now  come  to  compare  the  results  of  working  the 
principal  railways  in  Great  Britain,  from  the  point  of  view 
that  we  have  just  been  considering.  These  are  set  forth 
in  the  following  table : — 

^  The  earlier  mail  carriages  on  the  London  and  Birmingham  line  only 
seated  twelve  passengers.  Within  the  last  thirty  yean,  the  average  weight 
has  been  increased  from  3i  to  5i  and  even  6  tons,  and  the  capacity  from 
462  to  1000  feet. 


254 


RAILWAY  PROBLEMS, 


« 
»< 


•*• 


,^ 


00  c^  O^O  t^  OvO 


*^  O  oo  ^  N  f^ao  *^  tr*  *^  •-« 
O  »nt^t^oo 


t^»n>o 


\r%0\Q\  ^00  00   ^  »n  f*^0 
r*  f*^\0  fn  On  CO  f«»NO  ^OO 

W   ^NO  On  N  On  «^  »'^nO  «  nO  nO  ^  W 
trim  m  m  p^  *m  ^  t*^m  m  m  *^  *m  *m 


ONVO    ON  «^0O 

O  M  N  r^  ro 

t^OO  VO  O  "^ 


*n 


I, 


S    (3     M 


i   IS 


W  N  NNO  O  ^r^ONONQ  N 
*^^o6  '^^  !>  •-i  NO  ON  ON  5N0  t>i  *n  Q  NO 


'^^. 


ONNO 
NO   W   ONCOf^t^^t^tOON^'NWOO 


""TOO 


M     M    d    M 


tOM   « 


ro  M  t^  t^NO  M  •-•  NO  OnOO  O  no  On  W  O^ 
rovO  •-•  •-•  r^No  ^r«»w  »nN  wvo  »m^ 

N0>0  OnwWO  w^'^NOO  tri  \n  xn  \rt  ^  \0 

to  ^  cT  cT  »o  ^  ^00"  cf  cT  ^  »o  t^oo"  S 
NOW»n^»ntococ»»<tOfOw*^      w 


I 


h? 


a 
» 


irmo  rf^t^tnf^ onno 

81^  tnONOoo  «  ON»n*- 
t^  O  o  **>  tN»  N  r<«NO 

ef**  t^cl"  ^«  cl" 


m 


00     M    tONQ 
M    O     f^NO 

»nN  NO  fo 


ei    M     M    M  1^ 


£  22  S 
000 


p|6 


a> 

o 


COW 
3   c3 


o 
v 

•S 
i 


« 


dJi^iS 


^  o 


^73 -d 

00 

'O'Q 
Odd 


fffl 

o  o 

33 


00 

4     ••■4 

1^3 


SB 

3  S  § 
««§ 


e 


*S  o 


WORKING  OF  PASSENGER  TRAFFIC.  255 

These  figures  show  remarkable  differences  that  are  not  in 
all  cases  easily  accounted  for.  In  regard  to  the  numbers 
shown  to  have  travelled  for  each  carriage  owned,  the  varia- 
tions may  be  explained  by  the  qualifying  circumstances 
already  named ;  but  it  may  well  be  asked,  Why  should  one 
company  only  earn  ;f  593  per  carriage,  while  another  runs 
up  to  ;^icx)4? — Why  should  the  Brighton  line  show  an 
average  of  £6sS,  while  the  Chatham  and  Dover  line, 
running  through  a  great  part  of  the  same  district,  gets 
about  £3SO  more  ?  The  differences  are  not  to  be  explained 
by  the  differences  in  fares  alone.  They  may,  however,  be 
partly  due  to  the  greater  proportions  of  first  or  third  class 
travel,  as  the  case  may  be. 

One  fact  that  appears  to  be  clearly  brought  out  in 
the  table  just  referred  to  is,  that  short  distance  travel  is 
the  most  lucrative  to  the  companies — that  is  to  say,  if 
the  experience  of  the  Chatham  and  Dover  line,  which  has 
both  the  highest  number  of  passengers  and  the  largest 
gross  earnings  per  carriage,  may  be  accepted  as  worth 
anything.  And  this  Company's  experience  appears  to  be 
confirmed  by  that  of  the  Great  Eastern,  and,  to  a  less 
extent,  by  that  of  the  South- Western.  On  the  Metropoli- 
tan line  the  number  of  passengers  carried  per  vehicle  is 
about  150,000,  and  the  average  earnings  per  passenger 
carriage  is  £2600,  or  about  three  times  that  of  the  great 
trunk  lines.  This  is  even  more  strongly  corroborative  of 
the  circumstances  we  have  just  stated.  The  cause  of  the 
difference  in  favour  of  short  journey  lines  is  no  doubt 
that  carriages  are  not  run  empty,  or  nearly  so,  over  very 
long  distances,  as  they  are  apt  to  be  in  the  case  of  the 
lines  that  go  farther  afield. 

On  the  Continent  of  Europe,  a  record  is  kept,  not  only 
of  the  number  of  carriages  owned  by  each  company,  but 
also  of  the  total  number  of  places  which  they  contain, 
the  average  in  each  carriage,  the  proportion  of  places 
provided  that  have  been  occupied  over  the  year,  and  the 
average  number  of  places  per  kilometre  exploited. 
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These  interesting  data  we  have  compiled  and  collated  for 
the  principal  European  countries  in  the  table  that  follows. 
It  will  be  noted  that  the  average  number  of  places  pro- 
vided for  each  locx)  passengers  carried,  varies  from  a 
minimum  of  2.56  in  Belgium  to  a  maximum  of  8.83  in 
Boumania.  When  we  further  find  that  Eoumania  had 
32.2  per  cent,  of  the  total  places  provided  occupied  during 
the  year,  while  Belgium  only  had  20.79  P®^  cent.,  it  would 
appear  as  if  the  rolling  stock  in  the  former  country  were 
kept  largely  in  reserve.  The  largest  average  of  places  per 
kilometre  is  provided  by  Belgium,  where  also  is  found  the 
greatest  density  of  passenger  traffic : — 
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The  conditions  of  Continental  passenger  traffic  may  be 
examined  from  other  standpoints  that  are  calculated  to 
throw  more  or  less  light  on  the  subject.  One  of  these  is 
that  of  the  number  of  kilometres  run  per  axle  of  passenger 
carriages ;  the  other,  that  of  the  number  of  passengers 
carried  per  axle. 

To  appreciate  these  data,  however,  it  is  necessary  that 
we  should  understand  the  average  relation  of  the  number 
of  axles  to  the  number  of  passengers,  or  the  tonnage  of 
goods  carried.  So  far  as  Continental  Europe  is  concerned, 
this  relation  is  fairly  uniform.  There  is  more  variety, 
perhaps,  in  the  United  Kingdom ;  and  in  the  United  States 
the  general  adoption  of  bogey  frames  makes  a  comparison 
of  results  difficult. 

The  two  following  tables,  constructed  from  official 
records,  exhibit  the  comparative  results  obtained  in  diffe- 
rent European  countries,  and  on  State  and  private  lines  in 
each,  with  respect  to  the  relation  of  passengers  and  goods 
carried  to  the  number  of  axles  employed : — 

Statement  showing  the  Average  Number  of  Kilometres  Run  per  Axle  of 
Passenger  and  Goods  Rolling  Stocky  on  the  State  and  Private  Companies' 
Lines  of  ike  Principal  European  Countries. 


State  Lines. 

Coiupauii 

iB'  Lines. 

Number  of  Kilometres 

Number  of  Kilometres 

Couutiies. 

per 

Axle. 

per  Axle. 

Passenger 

Goods 

Passenger 

Goods 

■                 • 

Cars. 

Wagons. 
15.560 

Cars. 
33,341 

Wagons. 

Germany 

34,102 

15,162 

AuBtria   . 

32,436 

18,814 

32.866 

18,101 

Belgium  . 

20,285 

10,526 

28,963 

8,743 

Denmark 

18,904 

13,310 

33,347 

12,842 

France    . 

32,741 

8,425 

48,030 

15,853 

Italy 

37.136 

16,414 

35,042 

15.384 

Luxembourg   , 

•  •  • 

•  •  ■ 

65,813 

5.696 

Norway  . 

24,846 

8,827 

24,443 

8,718 

Holland  . 

45,679 

i5,>62 

3^,529 

14,508 

Roumania 

25,063 

9,613 

41,652 

13.520 

Russia 

36,168 

12,525 

44,646 

16,484 

Switzerland 

•  •  • 

•  ■  • 

21,262 

11,127 

1 
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Siaiefnent  showing  the  Avercige  Number  of  P<u$engers,  and  the  Average 
Number  of  Tons  Carried,  per  Axle  of  Pateenger  Cart  and  Goode 
Wagons f  respectively^  in  Continental  Countries. 


PaBsengere  Carried  per 

Tons  of  Goods  Carried  per 

▲zleon 

Axle  on 

Countries. 

State  linea 

Private  Lines. 

State  Tines. 

Private  Lines. 

Germftny  . 

4.46 

4.72 

2.10 

2.12 

Austria 

3.26 

4.25 

2.67 

2.26 

Belgium 

4.63 

3-99 

1.86 

2.30 

Denmark 

513 

5-38 

i.ii 

1.02 

France 

7.04 

8.34 

2.63 

2.24 

Italy 

4.47 

5.89 

1.68 

1.96 

Norway    , 

3-39 

4.36 

1.21 

1.77 

Holland    . 

3-32 

5.08 

1.78 

1.53 

Roumania 

4.74 

4.90 

1.78 

2.29 

Russia 

4-43 

4.17 

2.13 

2.37 

There  does  not  appear  to  be  any  sufl&cient  ground  in 
these  figures  upon  which  to  base  an  argument  either  for 
or  against  the  superiority  of  Governmental  administra- 
tion of  railN^ays.  So  far  as  goods  traflBc  is  concerned, 
it  appears  that  in  four  countries — Germany,  France, 
Boumania,  and  Bussia — the  private  companies  get  a 
greater  mileage  per  axle  than  the  State ;  but  in  the  other 
countries  the  difference  is  in  favour  of  State-administered 
lines,  although  not,  in  any  instance,  to  a  very  striking 
extent  So  far,  again,  as  the  returns  of  passenger  trafSc 
go,  it  appears  that  a  larger  average  mileage  has  been  got 
by  private  companies  in  Austria,  Belgium,  Denmark, 
France,  Boumania,  and  Bussia,  while  in  the  other  coun- 
tries tabulated,  the  superiority  rests  with  the  State. 

Attention  may  also  be  directed  to  the  remarkable  dif- 
ferences that  obtain  in  reference  to  the  mileage  returns  of 
different  countries,  Luxembourg  showing  a  maximum  of 
65,813,  and  Denmark  a  minimum  of  only  18,904,  kilo- 
metres, for  passenger  carriages;  while,  as  regards  goods 
wagons,  the  maximum  is    18,814  ^  ^^^   ^^^    ^'    ^^^ 


^ 
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Ajistrian  State  lines,  and  the  minimum  5696  in  the  case 
of  Luxembourg. 

In  regard  to  every  European  country,  except  England, 
details  are  available  of  the  number  of  places  provided 
in  the  passenger  rolling  stock.  The  average  number  of 
places  throughout  the  European  Continent  is  found  to  be 
40  per  carriage.  If  this  number  is  assumed  for  the 
United  Kingdom,  it  follows  that  the  33,031  passenger 
vehicles  in  this  country  at  the  end  of  1884  would  afford 
places  for  1,321,240,  being  an  average  of  rather  under 
two  places  for  each  1000  passengers  carried.  In  the  case 
of  the  United  States,  the  data  as  to  places  is  equally 
defective.  But  if  the  European  average  is  again  assumed, 
it  would  appear  to  follow  that  the  17,899  passenger  cars  in 
that  country  provide  accommodation  for  715,960  seats,  and 
that  there  would  thus  be  about  2.3  places  for  each  1000 
passengers  carried. 

The  fact  appears,  therefore,  to  be,  that  in  the  United 
Kingdom  the  number  of  places  provided  relatively  to  the 
numbers  carried  is  lower  than  in  any  Continental  country 
or  the  United  States,  but  this  is  assuming,  of  course,  that 
the  average  accommodation  per  car  is  in  all  cases  approxi- 
mately alike. 

It  is  not  unusual  to  bring  the  number  of  passenger 
vehicles,  and  of  rolling  stock  generally,  to  the  standard  of 
the  mileage  open.  In  England  and  Wales  the  number 
of  carriages  provided  per  mile  of  line  has  increased  from 
1.82  to  2.09;  in  Scotland,  from  1.16  to  1.23;  and  in 
Ireland,  from  .55  to  .57,  as  between  1874  and  188^.  In 
the  United  States,  the  mileage  open  in  1884  was  120,551 
miles,  and  the  number  of  passenger  vehicles  was  17,899, 
so  that  the  average  per  mile  was  only  0.14.  This  last 
figure  is  lower  than  that  found  for  any  European  country, 
as  the  statistics  contained  in  the  next  table  will  make 
manifest : — 
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This  table  shows  that  the  greatest  number  of  passenger 
vehicles,  relatively  to  the  mileage  open,  is  found  in 
Belgium,  where  it  is  1.62,  being  almost  double  the  pro- 
portion found  for  Germany,  and  more  than  double  that 
found  for  Austria-Hungary.  Belgium  has  also  the  largest 
number  of  locomotives  and  goods  wagons  per  mile  of  line. 
The  proportion  of  passenger  vehicles  per  mile  of  line  open 
is,  however,  24  per  cent,  higher  in  England  than  in  Belgium. 
With  a  total  of  33,031  passenger  vehicles,  the  United 
Kingdom  possesses  3 1  per  cent,  of  the  total  rolling  stock 
of  this  description  in  European  countries  as  a  whole. 
There  is,  however,  as  we  shall  presently  see,  a  great 
difference  in  the  relation  of  the  different  classes  of  vehicles 
employed  on  British  railways  to  the  numbers  carried  and 
the  profits  earned. 

In  the  United  States,  where  the  passenger  traffic  is  much 
less  dense  than  in  the  United  Kingdom,  the  average 
number  of  passenger  carriages  in  1883  was  6  per  mile 
operated,  10  per  icxxD  train  miles,  and  18  per  looo  pas- 
sengers carried.  The  proportions,  however,  varied  very 
much  as  between  the  different  groups  of  States.  In  the 
New  England  States,  the  number  of  carriages  per  1000 
passengers  carried  rose  to  31.  In  the  Southern  States, 
the  proportion  fell  to  9.  The  Middle  States  showed 
an  average  of  20,  and  the  Southern  States  an  average 
of  1 3.  The  following  tabular  statement  shows  the  details 
for  each  group  of  States  : — 
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First-Class  Traffic  Returns, — It  has  now  almost  become 
an  axiom  with  railway  authorities  that  first-class  passenger 
traffic,  if  it  pays  at  all  (which  many  afifect  to  disbelieve), 
does  not  yield  anything  like  the  same  profitable  return  as 
third-class  travel  This  problem  is,  however,  involved  in 
some  obscurity,  from  which  the  most  laborious  and  skilful 
attempts  of  economists  and  experts  have  not  been  able 
wholly  to  disentangle  it. 

There  are  several  points  of  view  from  which  this  com- 
plex and  difficult  question  may  be  approached.  The  more 
prominent  and  obvious  are : — 

The  numbers  carried  relatively  to  the  number  of  vehicles 
employed. 

The  average  gross  earnings  per  vehicle. 

The  first  cost  of  the  diflferent  classes  of  vehicles. 

The  facilities  and  accommodation  provided  for  diffe- 
rent classes  of  travellers. 

The  rates  of  speed  employed. 

But  in  order  to  understand  how  far  each  class  of  travel 
contributes  to  the  gross  result  yielded  by  passenger 
traffic,  it  is  necessary  to  possess  detcdls  of  the  numbers  of 
vehicles  of  each  class.  These  details  are  not  recorded  in 
the  annual  reports  of  the  Board  of  Trade,  but  they  are 
to  be  found  in  the  half-yearly  reports  of  the  different 
companies,  and  by  dividing  the  numbers  of  first  and  third 
class  vehicles  employed  into  the  numbers  of  passengers  of 
each  class  carried,  and  the  gross  earnings  therefrom,  we 
find  that  the  first-class  vehicles  do  not  yield  anything  like 
so  good  results  as  the  more  humble  class.^ 

But  even  if  it  were  otherwise — even  if  the  average 
result  obtained  from  first-class  vehicles  was  greatly  superior 
to  that  obtained  from  third-class,  it  must  not  be  forgotten 
that  the  cost  of  working  first-class  traffic  is  much  greater. 

Mr.  Price-Williams  has  calculated  the  expenses  of 
working  first-class  traffic  at  73.2  per  cent,  of  the  gross 

^  This  subject  is  further  dealt  with  in  the  chapter  on  "  English  Railway 
Administration." 
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receipts,  as  compared  with  49.8  per  cent,  of  gross  receipts 
expended  in  working  third-class  traffic.  It  is,  however, 
likely  to  be  higher  even  than  this.  There  are  some  elements 
in  the  working  of  first-class  traffic  that  are  so  subtle  and 
complex  as  to  elude  even  the  keenest  observation.  No 
one,  for  example,  can  say  exactly  how  far  express  trains 
are  run  for  the  special  benefit  of  first-class  travellers.  On 
most  of  the  great  trunk  lines,  third-class  passengers  may 
now  travel  at  express  speed,  equally  with  travellers  of 
the  first  class.  But  on  many  minor  lines,  and  by  certain 
trains  on  nearly  all  of  the  great  trunk  lines,  this  is  not 
yet  entirely  the  casa  In  so  far,  therefore,  as  the  element 
of  speed  afiects  the  cost  of  working,  first-class  traffic  must 
be  debited  with  a  much  heavier  item  than  third-class.^ 
The  effect  of  speed  upon  the  cost  of  working  may  be 
illustrated  by  the  fact  that  an  average  passenger  train, 
weighing  1 34  tons,  and  travelling  at  an  average  speed  of 
45  miles  an  hour,  will  do  as  much  injury  to  a  railway  as 
a  coal  train,  weighing  400  tons,  and  travelling  at  an 
average  speed  of  only  1 5  miles  an  hour. 

Mr.  Price- Williams  has  analysed  the  first,  second,  and 
third-class  traffic  receipts  and  working  expenses  of  the 
London  and  North- Western  Railway  Company,  with  the 
following  results : — 


Description. 

Gross  Receipts 
(;Ci--xooo). 

Working  Ex|>ense8 
0^1  —  xooo). 

Net  Receipts 
0^1  — 1000). 

First  class 
Third  class 

Total  passengei^  traffic . 

1,708 

£9es 
850 

£iS4 

857 

3,030 

1,818 

1,211 

From  these  figures  he  has  calculated  that  in  the  case  of 
first-class  traffic  the  net  receipts  are  only  26.8  per  cent,  of 
the  gross,  whereas  in  the  case  of  third-class  traffic  they 
are  50.2  per  cent. 

^  As  examples,  it  may  be  stated  that  there  are  seven  express  trains  daily 
from  Brighton  to  London  to  which  no  third-class  carriages  are  attached. 
There  are  also  four  such  trains  daily  between  Dover  and  London,  two 
between  Paddingtou  and  £xeter,  and  many  similar  cases  might  be  cited. 
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Apportioning  the  working  expenses  to  the  different 
classes  of  traffic  in  the  ratio  of  the  number  of  carriages  of 
each  class,  Mr.  Price-Williams  has  shown,  by  an  analysis 
of  the  passenger  traffic  of  the  London  and  North- Western 
Railway  Company,  that  the  net  receipts  per  train  miU 
were : — 

From  first  and  second  class  traffic        .        .        .  5}d. 

„     third  class  traffic  .        .        .is.  2^. 

— while  the  net  receipts  per  passenger  were  : — 

From  first  and  second  class 9|d. 

„     third  class  6d. 

The  data  upon  >^hich  these  figures  are  founded  would 
not  be  accepted  as  suiiicieutly  conclusive  by  some  authori- 
ties. Under  any  circumstances,  however,  it  is  clear  that 
the  much  fuller  train-loads  usually  got  with  third-class 
passengers,  and  the  much  less  expensive  character  of  the 
accommodation  provided  for  them,  should  exercise  a  power- 
ful influence  in  the  direction  to  which  the  calculations  of 
Mr.  Price- Williams  point 

With  the  cost  of  conveying  traffic  generally  the  question 
of  tare  has  very  much  to  do.  In  the  case  of  the  United 
States,  the  great  reduction  of  the  cost  of  transport  that  has 
occurred  within  recent  years — a  reduction  that  has  induced 
great  surprise,  and  even  incredidity,  in  many  minds  in 
England — has  been  largely  attributable  to  the  reduction  of 
tare  relatively  to  the  paying  weight  carried.  There  are, 
however,  very  few  railway  accounts  that  show  the  incidence 
of  this  factor,  although  it  is  to  be  presumed  that  it  is  not 
unknown  to  the  gentlemen  whose  special  business  it  is  to 
control  goods  traffic.  The  railway  accounts  for  New  South 
Wales  are  an  exception  to  the  general  rule.  They  show 
the  exact  proportions  of  paying  and  non-paying  traffic,  in 
the  following  form : — 

Average  receipts  per  ton  per  mile  for  coaching  traffic  .  15-44 

Do.                   do.,                 including  tare      .  .  0.58 

Average  receipts  per  ton  per  mile  for  goods  traffic  .  .  1.90 

Do.                  do.,                including  tare      .  a4i 
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It  would  be  interesting  and  valuable  if  the  railway 
accounts  of  European  countries  were  kept  in  such  a 
manner  as  to  bring  out  these  results  in  the  same  form. 

There  are  several  circumstances  peculiar  to  English 
railways  that  should  be  considered  in  relation  to  the 
question  of  passenger  traflBc  economy.  One  of  these  is 
the  average  rate  of  speed  at  which  passenger  trains  are 
worked.  Another  is  the  number  of  trains  provided  to 
meet  the  traflBc  requirements.  It  is  very  well  known  that, 
as  a  general  rule,  the  average  speed  of  express  trains,  and 
the  number  of  such  trains  provided  between  the  principal 
centres  of  population  in  the  United  Kingdom,  are  much 
greater  than  in  any  other  country  in  the  world.  Eailway 
managers  profess  that  these  are  desiderata  that  the 
British  public  imperatively  demand,  and  for  this  argu- 
ment they  have  ample  reason.  But  if  Englishmen  will 
insist  upon  travelling  at  the  rate  of  fifty  miles  an  hour, 
and  having  more  express  trains  than  any  other  country, 
they  must  expect  to  have  to  pay  somewhat  more  for  the 
costly  facilities  thus  provided. 

In  reference  to  this  subject  the  Eoyal  Commission  of 
1867  pertinently  observed: — 

"There  are  many  duplicate  trains  run  by  competing 
lines  at  the  present  time  which,  by  agreement  between  the 
Companies,  might  be  avoided.  Thus  the  Great  Western 
and  the  London  and  North- Western  Eailway  Companies 
run  trains  to  Birmingham,  which  start  nearly  at  the  same 
time.  The  South-Eastern  and  the  London,  Chatham,  and 
Dover  Eailway  Companies  run  trains  between  London 
and  Dover  which  start  together  and  arrive  at  the  same 
time.  So  do  the  North- Western  and  the  Great-Northern, 
between  London  and  Manchester.  In  many  of  these 
cases  one  train  would  suflBce  to  carry  all  the  passengers. 

"  It  must,  however,  be  borne  in  mind  that  in  each  of 
these  cases,  and  probably  in  every  case  of  competing  lines, 
the  second  line  between  the  places  supplies  accommoda- 
tion to  an  intermediate  district  which  would  be  unprovided 
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with  accommodation  without  it ;  and  that,  if  the  through 
traffic  id  to  be  accommodated  by  means  of  fewer  trains,  it 
would  be  necessary  that  the  return  tickets  of  one  line 
should  be  available  by  the  other  line  ;  that  is  to  say,  that 
the  receipts  must  be  divided.  There  is  no  doubt  that  this 
is  the  tendency  of  the  railway  management  at  the  present 
time.  It  is  quite  certain  that  competition  has  produced 
economy  of  railway  management,  and  that  it  has  led  to  the 
rapid  improvements  in  engines  and  permanent  way  which 
have  taken  place ;  and,  however  desirable  greater  economy 
in  the  administration  of  railways  may  be,  the  present 
system  depends  so  entirely  upon  the  feelings  and  wishes 
of  society,  and  on  the  desire  of  the  railway  companies  to 
comply  with  those  wishes,  that  we  do  not  think  that  any 
advantage  would  result  from  the  interference  of  authority 
in  this  matter.  But  one  means  by  which  any  undue 
extravagance  of  railway  companies  or  defects  in  the 
administration  may  be  made  apparent  to  the  shareholders 
and  the  public,  and  thus  stimulate  economy,  would  be  by 
a  judicious  comparison  of  the  receipts  and  expenditure  on 
one  line  with  the  receipts  and  expenditure  upon  other 
lines.  Such  a  comparison  can  only  be  obtained  by  the 
several  railway  companies  rendering  their  accounts  to  the 
Board  of  Trade  on  a  uniform  plan." 

These  weighty  remarks  are,  in  the  main,  quite  as  true 
now  as  when  they  were  written  twenty  years  ago,  and 
they  really  contain  the  pith  of  the  whole  matter. 
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CHAPTER    XIX. 

GOODS  TRAFFIC. 

If  there  is  any  one  feature  of  the  goods  traffic  ,of  our 
modem  railway  system  that  is  paramount  in  its  claims 
upon  the  attention  of  mankind,  and  absorbing  in  the 
interest  which  it  is  entitled  to  excite,  it  is  the  undoubted 
fact  that  it  is  the  largest  and  most  important  business 
that  has  ever  been  carried  on  in  the  annals  of  the  world. 
From  this  generalisation,  agriculture  may  no  doubt,  in 
certain  respects,  demand  to  be  excepted ;  but  as  regards 
the  great  volume  of  materials  dealt  with,  railway  transport 
leaves  even  the  business  of  husbandry  far  behind.  Every 
other  industry  must  "  pale  its  ineffectual  fires  *'  before  the 
gigantic  operations  of  that  system  to  which  all  are  tributary 
and  subordinate.  The  mineral  industries  are,  as  regards 
volume,  of  the  utmost  importance,  but  they  are  entirely 
overshadowed  by  the  transport  returns,  in  which  they 
figure  so  conspicuously  in  all  the  leading  countries  of  the 
world. 

We  propose  in  this  chapter  to  consider  briefly  how  this 
great  business  of  goods  and  mineral  transportation  is 
carried  on,  and  the  conditions  of  its  development. 

To  what  test  shall  we  bring,  and  how  shall  we  adequately 
describe,  the  enormous  magnitude  of  this  carrying  trade  ? 
If  we  deal  with  weight  alone,  we  find  that  on  the  railways 
of  Europe  and  the  United  States,  collectively,  the  total 
volume  of  goods  traffic  carried  in  1882  ^  amounted  to  over 

^  This  year  has  been  adopted,  because  there  are  no  later  returns  for 
some  countries,  and  it  seemed  desirable  to  select  a  period  that  would 
appljr  to  all  countries  alike. 
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a  thousand  million  tons.^  The  total  gross  receipts  from 
this  traffic  over  the  same  geographical  area  amounted  to 
23 2  J  millions  sterling,  of  which  the  United  Kingdom  took 
16.7  per  cent.,  the  United  States  36  per  cent,  and  Germany 
about  14  per  cent.,  these  three  countries  being  the  largest 
contributors  to  the  total 

The  imagination  almost  recoils  from  any  attempt  to  grasp 
the  relative  proportions  and  importance  of  these  figures. 
The  total  tonnage  of  minerals  raised  in  the  United  King- 
dom— the  greatest  mineral-producing  nation  in  the  world 
— is  about  180  millions  a  year.  The  railways  of  Europe 
and  the  United  States  carry  more  than  six  times  this 
volume  of  traffic.  The  total  agricultural  income  from 
land  in  the  United  Kingdom  is  now  calculated  at  about 
50  millions  sterling.  The  income  of  European  and  Ameri- 
can railways,  in  respect  of  the  transport  of  goods  traffic,  is 
nearly  five  times  that  amount.  Try  it  by  what  standard 
we  may,  and  we  shall  find  that  the  business  carried  on  by 
the  railways  of  the  world  is  unique  in  its  magnitude,  its 
width  of  range,  and  its  influence  on  the  destinies  of  nations. 

And  yet  this  huge  development  is  only  of  comparatively 
recent  origin.  It  is  less  than  fifty  years  since  the  first 
railway  that  was  established  on  a  scale  of  any  importance 
was  opened  for  public  traffic.  Previous  to  that  period 
the  inland  transport  of  goods  and  merchandise  of  every 
kind  was  eflected  either  by  canals,  by  pack-horses,  or  by 
wagons.  But  the  absence  of  canal  navigation  in  many 
important  districts  imposed  upon  them  the  necessity  of 
employing  horse-power  alone. 

Dr.  Lardner  states  that "  a  horse  of  average  force,  working 
for  eight  or  ten  hours  a  day,  cannot  transport  on  his  back 
more  than  two  hundredweight,  and  that  he  can  carry  this 
at  the  rate  of  only  twenty-five  miles  a  day  over  an  average 
level  country."  Now,  the  total  number  of  tons  carried 
one  mile  in  Continental  Europe  and  the  United  States  in 
1882  was  60,815  millions.     If  we  assume  the  average 

^  EzacUj  1,001,766,00a 
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length  of  lead  in  the  United  Kingdom  to  be  thirty  miles, 
the  total  number  of  tons  carried  one  mile  in  this  country 
would  be  7991^  millions  more.  This  gives  us  a  total  of 
68,806^  million  tons  carried  one  mile  for  Europe  and  the 
United  States.  To  have  conveyed  this  ton-mile  traffic  by 
horse-power  would,  therefore,  have  required  the  services 
of  not  less  than  30  million  horses,  assuming  each  horse  to 
work  to  his  utmost  capacity  for  314  days  out  of  the  365. 

In  the  United  Kingdom,  the  goods  traffic  is  divided,  in 
the  returns  made  by  the  railway  companies  to  the  Board 
of  Trade,  into  the  three  several  branches  of — 

1.  General  merchandise. 

2.  Minerals. 

3.  Cattle. 

In  the  United  States,  even  this  imperfect  and  halting 
attempt  at  a  division  of  traffic  is  not  attempted,  except  in 
the  Census  Beports  ;  and  as  these  are  only  drawn  up  once 
in  ten  years,  and  generally  published  two  or  three  years 
subsequent  to  the  date  to  which  the  figures  apply,  they 
are  not  of  much  practical  value. 

On  the  Continent  of  Europe,  the  classification  of  goods 
traffic  generally  adopted  is — 

1.  Luggage  (baggage). 

2.  Merchandise  by  quick  trains  {grande  vitesse). 

3.  Merchandise  by  slow  trains  (petite  vitesse). 

4.  Cattle. 

Each  of  these  divisions  of  traffic  leaves  much  to  be 
desired.  There  would  seem  to  be  no  insuperable  obstacle 
in  the  way  of  adopting  the  United  States  Census  classifi- 
cation, which  provides  for  the  quantities  of  each  of  thirteen 
dififerent  varieties  of  goods  being  separately  distinguished, 
the  more  important  being  grain,  cotton,  live-stock,  pro- 
visions, timber,  coal,  petroleum,  iron,  and  manufactures. 
As  regards  the  United  Kingdom,  the  returns  for  the 
year  1883 — when  the  maxima  were  attained — were  as 
follows : — 
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Statement  ihowing  the  Tonnage  of  Goods  and  MinerdU  Carried  en  the 
Railway i  of  the  United  Kingdom  in  1883. 


Countries. 

Minorals 
(x  ton =1000). 

Merchandise 
(x  ton=3xooo). 

Total 
(i  ton  — xooo). 

England 
Scotland 
Ireland 

Totals 

160,522 

27,767 

1,196 

65,387 
8,692 

2,817 

225,909 

36,459 
4,013 

189.485 

76,896 

i 

266,381 

The  total  tonnage  moved  upon  the  railways  of  the 
United  Kingdom  in  1883  was  just  24,516  tons  less  than 
the  total  tonnage  moved  upon  the  railways  of  the  United 
States  for  the  Census  year  1880.  But,  while  the  total 
receipts  from  freight  traffic  in  the  latter  year  were 
;C83,229,ooo,  or  an  average  of  5.7s.  per  ton,  the  total  gross 
revenue  from  the  goods  traffic  of  the  United  Kingdom 
was  only  £l^jSy<^,goo,  or  an  average  of  2.9s.  per  ton — a 
difference  that  is  obviously  accounted  for  by  the  much 
greater  length  of  lead  in  the  United  States,  which,  as  else- 
where shown,  has  been  calculated  for  the  whole  of  that 
country  at  an  average  of  iii  miles,  as  compared  with  an 
average  of  probably  less  than  a  third  of  that  distance  in 
the  United  Kingdom. 

The  goods  traffic  of  the  United  Kingdom  is  distin- 
guished by  several  features  that  are  peculiar  to  itself,  the 
more  important  and  characteristic  being — 

(i.)  That  the  tonnage  carried  per  mile  of  line  open  is 

larger  than  in  any  other  country. 
(2.)  That  the  gross  receipts  per  mile  open  is  greater  than 

in  any  other  country. 
(3.)  That  the  proportion  of  minerals  carried,  relatively 

to  the  total  tonnage,  is  also  exceptionally  high. 
(4.)  That  the  average  distance  over  which  the  traffic  is 

carried  is  shorter  than  in  most  other  countries. 
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Each  of  these  distinguishing  features  is  of  greater  or 
less  effect  in  determining  the  conditions  under  which  the 
traffic  is  worked,  and  ought  to  influence,  if  it  does  not, 
the  rates  at  which  it  is  carried. 

The  incidence  of  the  goods  traffic^  in  relation  to  the 
open  mileage  of  each  leading  European  country  and 
the  United  States,  is  set  forth  in  the  following  tabular 
statement : — 


Statement  ihowing  the  Tonnage  of  Goods  Traffic  Carried  on  the  RaUtoays  of 
Different  Countries,  and  the  Average  per  Mile  Open. 


Countriea. 

Tons  of 

OoodB  TrufBc 

Carriod 

(XBXOOO). 

1 

Miles  Open. 

ATerage  Tons 
Carrladper 
Mile  Open. 

Germany 

183,808 

21,785 

8,447 

Atistria-Hungary 

64,754 

12,603 

5,138 

Belgium    . 

27,640 

1,885 

14,132 

Denmark  . 

1,148 

926 

1,240 

France 

96,822 

16,578 

5,840 

Italy 

11,598 

5,871 

1,975 

Norway     . 

1,050 

970 

1,082 

HoUand     . 

5.939 

1,406 

4,224 

Ronmania 

1,396 

899 

1,553 

3r098 

Russia 

44,067 

14,226 

Switzerland       •        .        •        . 

Totals  and  ayerage    • 
United  States    .... 

6,366 

1,795 

3,547 

444,588 

78,944 

5,632 

4«^453 
266^381 

120,551 

3.321 

United  Kingdom 

18,530 

14,376 

It  is  not  pretended  that,  because  the  average  tonnage 
carried  per  mile  of  line  open  is  higher  in  the  United 
Kingdom,  the  cost  of  working  the  traflic  should  be 
correspondingly  low,  and  the  average  net  receipts  cor- 
respondingly high.  All  other  things  being  equal,  the 
cost  of  working  should  certainly  be  diminished  as  the 
traffic  is  increased,  because  that  cost  is  then  spread  over  a 
larger  gross  income.     But  the  circumstances  of  English 
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railways  are  so  far  exceptional  that  this  rule  is  not  so 
strictly  applicable  in  the  United  Kingdom  as  it  would  be  in 
some  other  countries.  This  has  been  more  fully  explained 
in  dealing  with  the  cost  of  construction  and  working.  At 
the  same  time,  it  is  a  perfectly  fair  argument  to  use  against 
English  railways,  that,  as  they  have  unique  advantages  in 
regard  to  the  comparative  extent  of  their  traffic,  they  ought 
to  be  able  to  grant  unique  facilities  for  its  development, 
and  may  reaspnably  be  expected  to  concede  lower  rates 
than  countries  that  have  not  one-third  or  one-fourth  the 
traffic  for  a  given  mileage.  We  shall  see  by-and-by,  how- 
ever, that  the  mileage  test,  although  the  most  convenient, 
is  not  the  only,  nor  indeed  the  best,  one  to  apply  to  the 
determination  of  this  problem. 

The  next  point  of  view  from  which  we  propose  to  attack 
the  question  of  goods  traffic  is  that. of  the  receipts  derived 
therefrom.  This  is  a  matter  that  may  be  approached  in 
either  of  two  ways.  It  may  be  considered,  as  we  have 
already  seen,  in  reference  to  the  average  gross  receipts  per 
mile  of  line  constructed,  or  it  may  be  dealt  with  in  respect 
to  the  average  gross  receipts  per  train  mile.  There  is  no 
necessary  correlation  between  the  two  standards  of  com- 
parison. On  the  contrary,  as  we  shall  presently  see, 
the  one  average  may  be  very  high,  while  the  other  is 
exceptionally  low. 

Taking,  again,  the  year  1883,  as  being  the  year  of  maxi- 
mum results,*  we  find  that  the  gross  receipts  from  goods 
traffic  of  all  kinds  in  the  United  Kingdom  then  amounted 
to  38I  millions  sterling,  being  an  average  of  £2072  per 
mile.  The  countries  that  come  next  to  this  average  in 
Continental  Europe  are — 


1  It  may  be  argued,  of  course,  that  it  would  be  better  to  take  an  average 
of  years,  or  the  latest  year  for  which  returns  are  available  ;  but  it  would 
hardly  be  fair  to  adopt  a  year  during  which  trade  was  so  exceptionally 
depressed  as  in  1884  and  1885,  and  up  to  1883  the  progress  of  railway 
traffic  had  been  ahnost  steadily  upward. 
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Belgium,  with  £^93^  P®^  mile. 
Russia,       „         184S 
France,      „         1824 


t> 


f* 


r» 


t» 


The  receipts  earned  per  mile  of  railway  constructed  in 
each  European  country  and  in  the  United  States,  respec- 
tively, are  shown  in  the  following  statement : — 

Mileage  of  Railwayi  Constructed  in  Different  Countria,  with  Total  Amount 
of  Goods  Traffic,  and  Total  and  Average  JUceipts  therefrom^  per  Mile  of 
Line, 


Total  Gross 

Tons 

Receipts 

Arerage 

Countries 

Miles  Opeo. 

Carried 

from  Goods 

Receipto 
per  Mile. 

(x  =  xooo). 

Traffio 

(x  —  xooo.) 

Germany 

^^'Z55 

183,808 

;^32,9I4 

;fi.5" 

Belgium 

1,885 

27,641 

3,649 

1,936 

France    . 

16.578 

96,822 

30^236 

1,824 

Switzerland 

1,795 

6,366 

1,447 

806 

Italy       . 

5,871 

11,598 

4,325 

737 

Austria  . 

12,603 

64.755 

18,249 

1,448 

Holland  . 

1,406 

5»939 

913 

649 

I>enmark 

926 

1,148 

263 

284 

Norway  . 

970 

674 

183 

189 

Russia 

14,226 

44.068 

26,295 

1,848 

United  States  (1880) 
Totals  and  average    . 

87,762 

290,897 

83.229 

948 

165,807 

733,7  >6 

/201.703 

;f  1,216 

United  Kingdom    . 

18,530 

266,381 

37,670 

2,033 

I, 


Although,  as  we  have  seen,  the  average  receipts  from 
goods  traffic,  per  mile  of  line  open,  are  higher  in  the 
United  Kingdom  than  in  any  other  country,  the  case  is 
quite  difiFerent  when  we  come  to  deal  with  the  average 
receipts  per  train  mile.  It  turns  out,  indeed,  that,  with 
the  exceptions  of  Luxembourg  and  Holland,  the  average 
receipts  per  train  mile  are  less  in  the  United  Kingdom 
than  in  any  other  European  country,  and  considerably 
under  those  of  the  United  States.  The  following  table 
shows  the  details : — 
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SiatemerU  showing  the  Mileage  of  Goods  Trains  in  Different  Countries^  and 
the  Total  and  Average  Receipts  per  Train  Mile  derived  therefrom. 


9 

Mileage  of  Goods 

Gross  Receipts 

Average  per 
Train  Mile. 

Countries. 

Tinins 

from  Goods  Traffic 

(x  =s  zooo). 

(z=xooo). 

£ 

«. 

Germany 

70,579 

32,914 

9.3 

Austria 

29,713 
11,867 

18.249 

12.3 

Belgium 

3,649 

6.1 

France . 

55.734 

30,236 

10.9 

Italy     . 

10,724 

4,325 

8.1 

Luxembourg 

433 

91 

4.2 

Holland 

MOO 

912 

13-0 

Ruasia  . 

43,860 

26,295 

12.0 

Finland 

531 

187 

7.0 

United  States 

251,052 

111,101 

8.9 

United  Kingdom 

126,672 

37,670 

5.9 

Totals  and  ave 

rage  . 

602,56s 

265,629 

8.8 

To  account  for  the  dififerences  that  distinguish  different 
countries,  in  reference  to  their  train-mile  receipts,  is  one 
of  the  most  thorny  problems  in  railway  economy.  The 
question  is  affected  by  many  different  considerations,  but 
primarily  and  mainly  by  the  character  of  the  traflBc 
carried,  and  by  the  average  weight  of  the  train.  The 
receipts  per  train  mile  would  naturally  be  expected  to 
take  a  lower  range  in  countries  like  the  United  Kingdom 
and  the  United  States,  where  the  greater  bulk  of  the 
traffic  is  of  a  character  that  is  regular  and  easily  handled, 
such  as  minerals,  lumber,  grain,  &c.  But  even  this  does 
not  explain  everything.  It  is  a  well-established  fact, 
that  in  the  United  States  the  average  ton-mile  rates  are 
much  under  those  of  the  United  Kingdom ;  and  after  a 
very  liberal  allowance  has  been  made  for  an  increased 
weight  in  the  load  hauled,  it  still  remains  a  problem  how 
the  average  receipts  per  train  mile  in  the  United  States 
come  to  be  37  per  cent,  higher  than  the  average  of  the 
United  Kingdom.    The  mystery  is  intensified  when  we 
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come  to  examine  the  average  ton-mile  rates  of  the  different 
countries,  as  shown  in  the  next  table : — 

SUdemefU  showing  the  Total  and  Average  Seeeiptt  from  the  Working 
of  Goods  Traffic  in  Different  European  Countries  in  1883. 


Countries. 

Number 
of  Tons 
Carried 

(zs=I000). 

Number 

of  Tons 

Carried 

One  MUe 

(x — iooo)l 

Ooodsf 

Traffic, 

Gross 

Receipts 

U  1=1000) 

Goods 
Traffic, 
Average 
Reoeipts 
I>erTon. 

ATersge 

Receipts 

per  Ton 

per  Mile. 

Germany 

Austria 

Belgium 

Denmark 

France . 

lUly    . 

Luxembourg 

Norway 

HoUand 

Roumania     . 

Russia 

Finland 

Switzerland 

Totals   and  ) 
ayerages   ( 

183,808 

64,755 
27,641 

1,148 

96,822 
11,598 

1,925 
674 

5.939 

1.397 

44,068 

646 

6,366 

9.312,479 
4,182,151 

1.131.393 
45,680 

6,780,802 

864,748 
22,696 

29.279 

287,575 
103.738 

5,449,o«9 
42,706 

214.057 

£ 

32,914 
18,249 

3.649 
263 

30,236 

4,325 

91 

183 

913 

^572 

26,295 

187 
1.447 

3^*58 
5.64 
2.64 

4.58 
6.25 

746 

0.95 

5-43 

}^7 
8.19 

".93 
5.80 

4.55 

d. 

a85 
1.05 

0.77 

1.38 

1.07 
1.20 
a96 

1.50 

0.76 

1.32 
1. 16 
0.99 
1.63 

446,787 

28,466,593 

119,324 

5-34 

I.OI 

Now,  it  is  a  fair  presumption  that  the  average  receipts 
per  train  mile  from  goods  traffic  should  be  lowest  where 
the  average  ton-mile  rates  were  lowest,  and  highest  where 
they  were  highest.  This  would  undoubtedly  be  the  case 
if  all  other  things  were  equal.  But  as  all  other  things  are 
not  equal,  we  find,  among  other  apparently  irreconcilable 
facts,  that  Austria-Hungary,  which  has  a  lower  average 
ton-mile  rate  than  France,  has  a  considerably  higher 
train-mile  revenue,  and  that  Germany  has  a  higher  train- 
mile  revenue  than  Italy,  although  the  ton-mile  rate  of 
the  latter  is  about  40  per  cent,  higher.  The  explana- 
tion of  these  apparent  anomalies  will  be  found  to  lie  par- 
tially in  the  fact  that  in  some  countries  the  ratio  of  empty 
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to  loaded  trains  is  much  larger  than  in  others.  In  Eng- 
land and  Wales,  for  example,  it  may  be  assumed  that  the 
trains  carrying  mineral  traffic  almost  always  return  entirely 
empty,  whereas  ordinary  goods  trains  can  often  make  up 
a  return  load. 

The  average  receipts  from  goods  traffic  per  ton  carried 
are  also  set  out  in  the  foregoing  table.  This  is  a  function 
of  the  ton-mile  rate  and  the  average  length  of  lead,  but 
more  particularly  of  the  latter.  Eussia,  which  has  the 
longest  average  length  of  lead,  has  also,  as  might  be 
expected,  the  largest  average  revenue  per  ton  moved. 

The  average  length  of  lead,  on  the  State  and  private 
lines,  respectively,  of  the  leading  Continental  countries  in 
1883  is  shown  in  kilometres  in  the  following  table : — 

StatemerU  thowing  the  Average  Distance  over  whieK  Goods  Traffic  teat  Carried 
in  the  Principal  Countriet  of  Continental  Europe  in  1883. 


Countries. 

ATerage  Length  of  Lead  on 

Average 
ofaOI 
Lines. 

SUte 
Lines. 

Private 

Lines 

Worked  by 

State. 

Private 

Companies' 

Lines. 

state  Lines 
Worked  by 

Private 
Companies. 

Grermany     . 
Austria- Hungary 
Bolgium 
Denmark    . 
Franco — 

Lines  of  gene-  ) 
ral  interest 

Lines  of  local 
interest         \ 
Italy   . 
Holland      . 
Russia 

82.63 

137-54 
71.80 

76.80 
70.05 

•  •  • 

125.67 

•  •  • 

195-31 

89.50 
108.71 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

69.96 
100.49 

43-43 
50.06 

119.96 

20.49 

120.25 

88.33 
213.92 

•  •  • 

46.92 

•  •  • 

•  •  • 

33-41 

•  •  • 

•  •  • 

72.00 

•  •  • 

81.74 
81.10 
66.01 
64.18 

116.75 

•  ■  • 

•  ■  • 

78.09 
213.42 

These  figures  show  that  the  shortest  average  lead  on 
the  Continent  coincides  with  the  highest  average  ton-mile 
rates,  both  being  characteristic  of  the  local  lines  of  France, 
on  which  the  average  ton-mile  rate  is  more  than  double 
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that  of  Germany  and  Belgium.  It  does  not,  however, 
appear  that  the  longest  lead  is  coincident  with  the  lowest 
ton-mile  rates,  since  Eussia  shows  the  former  and  Holland 
the  latter.  There  is,  in  fact,  no  evidence  of  any  uniform 
relation  of  rates  to  distances,  even  in  the  same  countries, 
although  this  is  the  broad  general  principle  upon  which 
railway  managers  generally  profess,  all  other  things  being 
equal,  to  conduct  their  affairs. 

It  has  been  stated  that  one  of  the  most  striking  differ- 
ences that  distinguish  English  from  other  railway  systems, 
in  the  matter  of  goods  traffic,  is  that  of  the  greater  propor- 
tion of  minerals  carried.  The  total  quantity  of  minerals 
carried  on  English  railways  in  1883  was  189^  millions  of 
tons,  being  71  per  cent,  of  all  the  goods  traffic  carried. 
In  the  United  States,  in  1880,  the  total  quantity  of 
mineral  traffic  carried,  including  in  this  term  not  only 
minerals  proper,  but  lime,  ceinent,  iron,  and  steel,  amounted 
to  109  millions  of  tons,  or  34  per  cent  of  the  totaL^  The 
ratio  of  mineral  to  aggregate  goods  traffic  in  England  was, 
therefore,  double  that  found  for  the  United  States. 

At  the  same  time,  it  is  to  be  observed  that  in  Great 
Britain,  as  in  other  countries,  there  are  wide  differences 
as  between  one  company  and  another,  in  respect  of  the 
relative  proportions  of  goods  and  mineral  traffic  which 
they  severally  carry.  These  differences  may  be  appre^ 
ciated  by  a  glance  at  the  following  table : — 


^  The  quantities  of  mineral  traffic  carried  on  the  railways  of  the  United 
States  in  gubsequent  years  are  not  available,  so  that  we  cannot  make  a 
reliable  comparison  for  a  later  year  than  i8Sa 
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Sbaitmad  ihotting  the  Tonnage  of  Mer^andite  and  MineraU  Corned  vpon 
the  Fifteen  Leading  Briiiik  Railways  in  1883. 


lUilwayg. 

Tons  of 

Minerals 

Carried 

(x  s=  zooo). 

Tons  of 
General 

Merchan- 
dise 
Carried 

(x=sxooo). 

Total 

Tona 

Carried 

(i  =s  1000). 

Peroent- 
agoof 
Minerala 
on  Total 
Tonnage 
Carried. 

1.  London  and  North- Western    . 

2.  Great  Western 

3.  Ghreat  Northern 

A,  Lancashire  and  Yorkshire 

5.  Midland 

6.  North-Eastem         .        . 

7.  Manchester,    Sheffield,     and 

Lincoln 

8.  Great  Eastern 

9.  London  and  South-Westem    . 

10.  North  British  .... 

11.  Caledonian      .... 

12.  Glasffow  and  South-Westem  . 

13.  London,  Brighton,  and  South  ) 

Coast  .        .        .        .        j 

14.  London,  Chatham,  and  Dover 

15.  TaffVale        .... 

Totals      . 

27,101 

18,904 

4,736 
10,405 

15,431 
30,782 

6,411 

2,912 

2.083 

10,297 

11,986 

4,100 

1,654 

M69 
8,986 

8,652 

5,341 

4.692 

4.812 

10,009 

8,977 

4.463 

4,239 
1,568 

3,291 
3,218 
1.035 

890 

708 
435 

35.753 

24,245 

9,428 

15,217 
25,440 

39,759 
10,874 

7,151 

3,651 

13.588 

15,204 

5,135 

2,544 

2,177 
9,421 

75 
79 
56 

67 
60 

77 

55 

41 

57 

71 
80 

80 

65 

67 
95 

157.257 

62,330 

219,587 

72 

The  maximum  ratio  of  mineral  to  total  goods  traffic 
shown  in  this  table  appears  in  the  case  of  the  Taff  Yale 
Company,  while  the  two  next  highest  are  the  Caledonian 
and  the  Glasgow  and  South- Western.  The  greatest 
absolute  quantity  of  minerals  was  carried  by  the  North- 
Eastem.  The  lowest  proportion  of  mineral  to  other 
traffic  appears  in  the  case  of  the  Great  Eastern. 

There  is  another  interesting  aspect  of  this  subject  to 
which  we  may  here  direct  attention.  In  some  countries 
the  larger  proportion  of  the  gross  traffic  receipts  is  derived 
from  passenger  traffic.  In  the  United  Kingdom,  and  more 
especially  in  England  and  Wales,  the  chief  contributor 
to  the  gross  revenue  is  the  goods  traffic.  Of  7 1  millions 
sterling  of  gross  receipts  earned  by  the  railways  of  the 
United  Kingdom  from  all  sources  in  1883,  38!  millions. 
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or  about  55  per  cent,  was  derived  from  goods  traffic.  The 
following  statement  shows  how  this  result  compares  with 
that  brought  out  for  other  countries  on  the  Continent  of 
Europe  and  for  the  United  States : — 

Statement  showing  the  OrotM  Jteeeiptt  from  Ooodt  and  Paaenger  Traffic, 

retpeetivtly,  in  Different  Countries. 


Of  which  there  were 

ReceiTed 

Total  Oroos 

Percentage 

of  Total 

ReceiTcd 

Countries. 

Receipts 

From 

Goods 

Traffic 

(jCx-iooo). 

(jCxs=iooo). 

Fruui 

from  Goods 

Passenger 
Traffic 

Traffic 

Germany 

;^46, 191 

;^32,9I4 

In^^n 

71 

Austria. 

23.594 

18,249 

5,345 

77 

Belgium 

5,476 

3.649 

l,«27 

65 

Denmark 

654 

263 

391 

40 

France  . 

44.638 

30,236 

14,402 

68 

Italy      . 

7,736 

4,325 

3.4" 

^ 

Luxembourg , 

104 

8" 

13 

Norway 

2,044 

183 

1,861 

9 

Ronmania 

925 

572 

353 

62 

Russia  . 

34,426 

26,295 

8,131 

76 

Finland 

317 

187 

«30 

59 

Switzerland  , 

2,683 

1.447 

1,236 

54 

Totals  an<i 

I  avei 

•age  . 

;^i68.788 

;^Il8,4II 

£^m 

70 

Nine  European  countries  out  of  the  twelve  tabulated 
appear  to  have  a  higher  percentage  proportion  of  revenue 
from  goods  traffic  than  the  United  Kingdom.  In  the  case 
of  the  United  States,  the  preponderance  of  goods  traffic 
receipts  is  almost  equally  marked,  since  67  per  cent,  of 
the  total  gross  railway  income  of  1883  was  derived  from 
that  source.^ 

^  The  total  revenue  of  all  the  railways  of  the  United  States  from  all 
Bonroes  was  807  milUonB  of  dollars,  of  which  544)  millions  were  derived 
from  freight. 
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CHAPTER  XX. 

RAILWAY  TRANSPORTATION  CHARGES. 

''It  may  be  said,  that^  as  Parliament  has  established 
limits  to  the  tariff  of  railway  traffic,  so  long  as  the  com- 
panies keep  within  these,  they  should  be  subject  to  no 
interference.  To  this,  however,  it  can  be  answered,  that 
when  those  limits  were  fixed,  the  Legislature  had  no 
sufficient  data  by  which  an  equitable  amount  could  be 
established.  Can  it  for  a  moment  be  maintained  that  if, 
by  new  inventions,  railways  could  be  constructed  by  the 
expenditure  of  half  the  capital  sunk  on  those  now  open, 
and  worked  at  half  the  present  expense,  the  public  would 
not  have  a  right  to  demand  a  proportionate  reduction  in 
the  carrying  tariff  ?**  ^ 

It  is  the  aim  of  the  trader  and  railway  traveller,  in 
regard  to  locomotion,  as  in  reference  to  transactions  that 
are  deemed  to  come  more  strictly  within  the  scope  of 
commerce,  to  "  buy  in  the  cheapest  market,"  and  it  appears 
to  be  equally  the  object  and  end  of  British  railways  to 
"  sell  in  the  dearest  market,"  the  services  which  they  are 
called  upon  to  render  to  the  public. 

This  condition  of  afiFairs  necessarily  places  the  railways, 
as  a  system,  and  the  public,  in  an  attitude  of  constant 
antagonism  to  each  other.  It  is  no  doubt  true  that,  up  to 
a  certain  point,  their  interests  are  largely  identical — that 
is  to  say,  it  is  the  interest  of  the  railway  companies  to 
stimulate  traffic  in  every  possible  way,  and  to  aflford  such 

^  Edinburgh  Review,  October  1846. 
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rates  as  will  bring  on  to  their  lines  the  maximum  of 
remunerative  business,  while  the  interest  of  the  traders 
lies  in  securing  the  lowest  possible  range  of  rates  and 
fares,  by  enabling  such  charges  to  be  distributed  over  as 
wide  an  area  of  business  as  possible. 

But  there  is,  after  all,  another  and  a  more  obvious 
relationship  between  the  two  interests,  which  is  not  one 
of  such  strict  harmony  and  identity.  The  trader  is  in- 
terested in  obtaining  as  low  a  range  of  rates  as  possible, 
quite  independently  of  the  conditions  under  which  the 
railways  require  to  operate.  The  railway  companies,  on 
the  other  hand,  make  no  secret  of  the  fact  that,  in  cases 
where  there  is  little  or  no  competition  compelling  a 
dififerent  course,  their  guiding  principle  is  that  of  im- 
posing on  the  traffic  just  as  much  as  it  will  bear. 

The  enormous  powers  possessed  by  railway  corporations, 
and  their  great  and  manifest  liability  to  abuse,  have  led 
to  restrictions  being  imposed  on  their  rates  and  fares  in 
almost  every  country  in  the  world.  These  limitations, 
in  the  case  of  British  lines,  are  expressly  set  forth  in  the 
various  Acts  of  Parliament  under  which  they  have  been 
authorised,  and  by  which  they  are  controlled. 

Traders,  however,  are  not,  and  can  hardly,  perhaps,  be 
expected  to  be,  satisfied  with  these  limitations.  In  many 
cases  they  claim  that  the  maxima  are  too  high ;  in  others, 
that  they  are  habitually  exceeded ;  in  others,  again,  that 
undue  preferences  are  accorded  to  individual  traders  or 
districts.  Now,  we  hear  that  terminal  charges  are  imposed, 
which  were  neither  contemplated  nor  provided  for  when 
the  maximum  rates  were  fixed ;  and  then,  again,  that  the 
system  under  which  rates  are  levied  enables  foreigners 
to  compete  successfully  with  home  agriculturists  and 
manufacturers.      ' 

It  is  impossible  that  the  infinitely  varied  and  complex 
aspects  of  this  most  difficult  question  can  be  adequately 
considered  in  the  course  of  a  single  chapter.  The  railway 
problem,  however,  would  be  very  imperfectly  presented 
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without  some  endeavour  being  made  to  set  forth  the  con* 
ditions  under  which  the  reciprocal  relations  of  railways 
and  the  public  are  regulated  in  this  regard. 

The  fioyal  Commission  of  1867  remarked,  with  reference 
to  the  clauses  governing  tolls  and  charges,  that  "  there  is 
not  only  a  diversity  in  the  amount  of  tolls  for  the  use  of 
the  line,  and  in  the  rates,  when  the  company  is  a  carrier, 
but  an  imperfect  enumeration,  and  often  a  diversity  of 
classification,  of  the  various  goods  to  which  the  toUs 
apply.  Thus,  some  important  commodities  are  altogether 
omitted,  and  the  class  in  which  a  particular  article  is 
placed  in  the  Act  of  one  company  is  not  always  the  same 
as  that  in  which  the  same  article  is  placed  in  the  Act  of 
another  company.  In  some  cases,  Parliament  has  taken 
advantage  of  the  amalgamation  of  companies  to  bring  all 
their  powers  as  to  rates  and  tolls  into  the  Amalgamation 
Act ;  this  has  been  done,  for  instance,  in  the  case  of  the 
Lancashire  and  Yorkshire  Bailway,  and  to  some  extent  in 
the  case  of  the  London  and  North- Western  Eailway,  whilst 
in  other  cases  the  toll  clauses  are  scattered  through  the 
numerous  separate  Acts  originally  obtained  by  the  com- 
panies which  have  since  been  amalgamated." 

As  an  example,  it  is  stated  that  the  Midland  Railway 
Company  has  its  power  of  levying  tolls  divided  over  three 
Acts.  In  one  Act  coals  are  classed  in  the  lowest  class, 
with  a  maximum  toll  of  id.  per  ton  per  mile;  in  another 
Act  they  are  classed  in  the  second  class,  with  a  toll  of  i^d. 
In  one  Act  grain  is  classed  in  the  lowest  class  but  one, 
with  a  toll  of  ijd. ;  in  the  other  two  Acts,  it  is  placed  in 
the  next  class  but  one,  with  a  maximum  toll  of  2d. 

In  the  Midland  Eailway  Acts  generally  there  are  four 
classes  for  merchandise  and  minerals ;  in  the  Lancashire 
and  Yorkshire  there  would  appear  to  be  eight,  in  the 
North-Eastem  five,  and  in  the  London  and  South-Western 
three. 

The  London  and  North-Westem  Railway  Company 
appear  to  derive  their  powers  from  five  Acts,  in  some  of 
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which  the  articles  are  placed  in  eight  classes,  in  others  in 
three  or  four  classes. 

The  Great  Eastern  Bailway  Company  has  five  Acts,  in 
some  of  which  the  articles  are  placed  in  five  classes,  in 
others  in  four  classes. 

The  Great  Western  has  thirteen  Acts  with  toll  and  rate 
clanses.  In  one  Act,  the  maximum  toll  for  iron  ore  and 
pig  iron  is  ^d.  per  ton  per  mile,  and  in  another  it  is  i^d. 
In  one  Act  grain  is  placed  in  the  lowest  class  but  one, 
with  a  maximum  toll  of  id.;  in  another  Act  it  is  placed 
in  a  higher  class,  with  a  maximum  of  2d. ;  and  in  a  third 
Act  the  maximum  toll  is  2fd.  In  one  Act  the  articles 
are  divided  into  eight  or  nine  classes,  in  others  into  four. 
One  Act  enumerates  twenty-two  articles,  another  ninety- 
eight,  and  another  160. 

There  is  no  need  to  go  further,  in  the  way  of  showing 
the  confused  and  anomalous  condition  of  the  laws  under 
which  British  railways  levy  their  rates  and  fares  at  the 
present  time.  That  system  is,  indeed,  from  first  to  last, 
a  tissue  of  absurdities,  inequalities,  and  contradictions. 
The  majority  of  the  Acts  under  which  rates  and  fares  are 
levied  in  this  year  of  grace  eighteen  hundred  and  eighty- 
six  were  passed  when  the  business  of  transport  was  much 
less  understood  than  it  is  at  present ;  when  many  errors 
that  have  since  been  exploded  by  experience  were  firmly 
believed  in ;  when  tariff  were  based  on  an  infinitely 
smaller  volume  of  business ;  and  when  the  relation  of 
working  expenses  to  net  receipts  was  entirely  different  to 
what  it  has  now,  in  most  countries,  become. 

Notwithstanding  these  considerations,  however,  English 
railways  practically  work  upon  the  same  tarifis  to-day  as  they 
did  in  the  infancy  of  the  system.  In  almost  every  other 
country,  law,  custom,  or  necessity  have  compelled  railway 
authorities  to  adjust  their  rates  to  the  altered  condition 
of  affairs.  In  the  United  States,  as  we  have  elsewhere 
shown,  the  average  rates  charged  for  goods  traffic  are  not 
now  more  than  one-half  what  they  were  fifteen  years  ago. 
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In  Germany,  Belgium,  and  France,  like  changes  have 
occurred.  England  alone  refuses  to  adapt  her  railway 
rates  to  the  new  rSgime.  British  railways  alone  seem 
unable  or  unwilling  to  realise  that "  the  old  order  changeth, 
yielding  place  to  new."  As  a  result,  English  rates  and 
fares  are  higher  than  those  of  most  Continental  countries, 
and  very  much  above  the  average  of  the  United  States, 
at  any  rate  for  distiginces  exceeding  fifty  miles.^  Naturally 
enough,  traders  are  wont  to  be  discontented,  as  well  as 
prejudiced,  by  this  state  of  affairs.  Not  less  unsatisfactory 
is  the  differences  that  distinguish  English  and  Continental 
rates  in  the  matter  of  system  or  method  of  arrangement. 
In  England,  "  no  general  principle  or  system  for  fixing  rates 
has  been  adopted  on  any  railway."  *  In  most  Continental 
countries,  on  the  contrary,  the  amount  of  each  rate  is  a 
known  quantity,  as  well  as  the  terminal  charge,  if  any ; 
80  that  there  is  no  dif&culty  in  ascertaining  how  much 
the  transport  of  a  particular  commodity,  for  a  particular 
distance,  is  likely  to  cost.  Again,  maxima  are  provided 
for  on  practically  all  Continental  lines,  whereas  in  Eng- 
land there  are  large  tracts  of  railway  over  which  no  maxi- 
mum rates  have  ever  been  fixed.  But,  most  strange  and 
mysterious  fact  of  all,  the  managers  of  English  lines  profess 
that  they  "cannot  determine  with  accuracy  the  cost  of 
conveying  any  particular  kind  of  goods  between  two 
stations,"  whereas  in  the  United  States,  and  some  other 
countries,  this  is  exactly  known. 

There  is  one  point  that  is  often  made  much  of  in  dis- 
cussions of  the  average  cost  at  which  freight  or  passengers 
can  be  transported — that,  namely,  of  the  length  of  lead. 
In  some  countries,  the  information  required  in  reference 
to  this  point  is  readily  available.     In  the  United  States, 

^  This  is  set  forth  in  considerable  detail  in  several  recent  publications, 
and  notably,  as  regards  Continental  countries,  in  Sir  B.  Samuelson's  **  Re- 
port on  the  Railway  Tariffs  of  Germany,  Belgium,  and  Holland." 

'  "  Report  from  the  Select  Committee  on  Railways  (Rates  and  Fares), 
1882,"  p.  viii. 
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the  average  length  of  lead  for  freight  tonnage  varies 
from  a  minimum  of  346  miles  in  the  States  of  Louisiana, 
Arkansas,  and  Indian  Territory,  to  a  maximum  of  166.9 
miles  in  the  States  of  Dakota,  Nebraska,  Kansas,  Cali- 
fornia, Nevada,  Oregon,  and  Washington.  But  in  the 
former  group,  the  proportion  of  the  total  ton-mile  traflSc 
of  the  United  States  in  1880  was  only  .08  per  cent.,  while 
in  the  latter  it  was  not  more  than  6  per  cent.  In  the 
Central  and  Northern  States,  including  New  York,  Penn- 
sylvania, Ohio,  Michigan,  Indiana,  and  Maryland,  which 
contributed  20,416  millions  towards  the  total  of  32,348 
millions  of  tons  moved  one  mile  in  the  year  named — being 
over  60  per  cent,  of  the  whole — the  average  length  of  lead 
was  1 06. 1  miles,  and  this  figure  may  properly  be  regarded 
as  a  fair  average  of  the  country  generally. 

On  the  Continent,  the  average  length  of  lead  is  less 
than  in  the  United  States,  but  greater  than  that  of  British 
railways.  In  Belgium  and  Holland,  the  distances  traversed 
are,  however,  generally  quite  as  short  as  in  England, 
although  the  rates  and  fares  are  considerably  lower. 

Inequality  of  Bates  and  Fares. 

The  most  material  complaint  made  by  the  trading 
public,  both  before  the  Boyal  Commission  of  1867  and  the 
Select  Committee  of  1882,  was,  that  the  rates  for  convey- 
ance of  passengers  and  goods  are  unequal  on  different 
railways,  and  on  different  parts  of  the  same  railway,  and 
that,  in  consequence  of  these  unequal  rates,  some  districts 
receive  advantages  which  place  them  in  a  better  position 
for  competition  than  others. 

The  rights  of  the  railway  companies  and  of  the  public, 
respectively,  in  this  matter  are  thus  defined  in  the  Bail- 
way  Clauses  Consolidation  Act : — 

*'  And  whereas  it  is  expedient  that  the  company  should 
be  enabled  to  vary  the  tolls  upon  the  railway,  so  as  to 
accommodate  them  to  the  circumstances  of  the  traffic,  but 
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that  such  power  of  vaiying  should  not  be  used  for  the 
purpose  of  prejudicing  or  favouring  particular  parties,  or 
for  the  purpose  of  coUusively  and  unfairly  creating  a  mono- 
poly, either  in  the  hands  of  the  company  or  of  particular 
parties;  it  shall  be  lawful,  therefore,  for  the  company, 
subject  to  the  provisions  and  limitations  herein,  and  in 
the  special  Act,  contained,  from  time  to  time  to  alter  or 
vary  the  tolls  by  the  special  Act  authorised  to  be  taken, 
either  upon  the  whole  or  upon  any  particular  portions  of 
the  railway,  as  they  shall  think  fit." 

The  competition  in  the  carrying  trade  between  the  rail- 
way companies,  and  carriers  on  canals,  roads,  and  rivers, 
as  well  as  the  whole  coasting  trade,  had  compelled  the 
railway  companies  to  reduce  their  rates  in  order  to  draw 
traffic  on  to  their  lines ;  and  in  the  opinion  of  the  Com- 
mission of  1867,  this  had  been  an  unqualified  gain  to  the 
general  public,  however  much  the  owners  of  the  rival 
methods  of  conveyance  may  have  been  prejudiced*  The 
principle  which  is  understood  to  govern  a  railway  com- 
pany in  fixing  a  rate  is  that  of  creating  a  traffic^  by  charging 
such  a  sum  for  conveyance  as  would  induce  the  produce 
of  one  district  to  compete  with  that  of  another  and  a 
common  market. 

Theoretically,  no  doubt  this  is  quite  correct ;  practically, 
it  means  that  the  caprice  of  the  railway  managers  shall 
determine  what  district  shall  flourish,  and  what  district 
shall  fade.  The  Continent  and  the  United  States  are 
common  markets  for  the  wire  trade  of  Ambergate  or 
Manchester  or  Warrington.  What  iuducements  have  the 
railways  serving  these  districts  given  to  either  district  to 
enable  them  to  compete  in  those  markets?  London  is 
the  common  market  for  some  Manchester  goods,  which  are 
also  manufactured  in  other  Lancashire  towns,  and  yet  the 
railways  give  such  "  special  rates  "  that,  instead  of  sending 
their  produce  direct  to  London,  the  firms  in  question  find 
it  cheaper  to  transport  it  by  railway  to  Grimsby  or  Groole, 
and  thence  by  steamer  to  London — an  operation  that 
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rather  reminds  one  of  Dick  Swiveller's  performance  of 
going  several  miles  round  to  get  across  the  street 

Under  the  Traffic  Act,  the  Court  of  Common  Pleas 
distinctly  recognised  the  right  of  a  railway  company  to 
charge  unequal  rates  (Eansome  v.  E.  Counties  Eailway). 

With  regard  to  the  common  complaint  that  the  system 
of  unequal  rates,  in  cases  of  traffic  of  the  same  nature 
carried  from  two  several  districts  to  a  common  market,  has 
been  so  favourable  to  one  district  as  to  shut  out  the  other, 
the  Eailway  Commission  of  1867  pointed  out  that  there 
could  be  no  mean  course  between  allowing  the  railway 
companies  to  charge  what  rates  they  think  expedient 
within  a  maximum  limit,  and  requiring  that  a  rate  pro- 
portioned to  distance,  or  at  least  an  equal  rate  for  equal 
distances,  shall  be  adopted. 

**  Many  important  districts,"  they  stated,  "  have  access 
to  each  other  by  navigable  rivers  and  by  the  sea,  as  well 
as  by  railways ;  and  hence,  if  a  uniform  rate  were  made 
compulsory,  it  would  prevent  those  districts  which  possess 
a  water  route  as  well  as  a  railway  from  getting  the  benefit 
of  the  low  rate  they  now  obtain  from  the  competition 
between  the  railway  and  the  sea  or  river,  and  thus  raise 
the  price  of  the  article  to  the  consumer ;  or  else,  it  would 
act  as  a  prohibition  to  the  railway  companies  whose  lines 
are  in  competition  with  the  coasting  trade  from  carrying 
certain  classes  of  traffic,  and  in  either  case  would  check 
trade.  Moreover,  the  competition  which  now  exists 
between  the  produce  of  different  places  in  a  common 
market  would  be  seriously  prejudiced  by  uniformity  of 
rate." 

Parliament  has  not  only  left  the  railway  companies 

free  to  fix  the  rates,  but  has  put  no  restraint  upon  the 

manner  in  which  they  may  from  time  to  time  vary  these 

rates.    It  was  represented  to  the  Commission  of  1867,  that 

it  was  a  source  of  great  inconvenience  to  traders,  and  in 

some  cases  attended  with  very  serious  loss,  that  rates  were 

changed  without  any  previous  notice.    The  Commission 
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did  not  think  the  suggestion  that  railway  companies 
should  be  bound  to  give  a  very  long  notice  to  meet  the 
convenience  of  persons  who  have  entered  into  prolonged 
contracts,  was  well  founded,  as  it  was  the  obvious  duty  of 
such  persons  to  guard,  in  the  terms  of  their  engagements, 
against  a  contingency  known  to  exist.  But,  on  the  other 
hand,  it  is  impossible  to  provide,  in  the  ordinary  current 
transactions  of  business,  for  a  sudden  chauge  in  the  cost 
of  conveyance,  which  may  be  a  material  item  in  the 
market  value  of  a  commodity.  They  therefore  thought 
that  railway  companies  should  be  compelled  to  give 
reasonable  notice  of  any  intention  to  raise  their  rates. 

The  Commissioners  did  not,  however,  consider  that  it 
would  be  expedient,  even  if  it  were  practicable,  to  adopt 
any  legislation  which  would  abolish  the  freedom  which 
railway  companies  enjoy,  of  charging  what  sum  they  deem 
expedient  within  their  maximum  rates  when  properly 
defined,  limited  as  that  freedom  is  by  the  conditions  of 
the  TraflBc  Act. 

The  following  table  shows  the  maximum  rates  autho- 
rised to  be  charged  in  their  principal  Acts  by  the  leading 
English  railways,  in  pence  per  ton  per  mile : — 


Railways. 


London  and  South-Western 

Great  Eastern 

Great  Western     . 

Great  Northern    . 

London  and  North- Western 

Midland       .         .         .         . 


Coal, 
Pig  Iron, 
Iron  Oro, 


d. 

2 

Ijto  li 

o|    „    2 
Of  „    I| 

I    ,1  2 


Com, 

Timber, 

Sugar,  &c. 


d. 

3 
2     to  2i 


11 


If   ,,    2j 
2      „    2i 


Fish, 

Cotton  and 

Feathers, 

Manufac- 

Clothing, 

tured 

and 

Goods. 

Household 

Fumittire. 

d. 

d. 

3 

5 

2  to;24 

4 

2i    M    4 

3to4 

2i  „  3 

3  »  3i 

2i  „  3 

3  ..  34 

3     »  4 

3  ..  4 

In  spite  of  the  obvious  anomalies  on  the  face  of  these 
rates,  and  in  spite  of  the  fact  that  no  tribunal  hitherto 
appointed  to  examine  into  the  subject  has  been  able  to 
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discover  any  principle  upon  which  maximum  rates  have 
been  fixed,  or  upon  which  the  comparatively  few  articles 
enumerated  in  the  special  Acts  have  been  classified,^  these 
maxima  still  govern  the  imposition  of  traf&c  charges  on 
all  the  leading  railways  of  the  Unii.ed  Kingdom. 

In  more  recent  railway  Bills,  clauses  have  been  inserted 
requiring  each  company,  under  penalties,  to  give  detailed 
information  as  to  all  its  rates. 

The  Railway  Commission  of  1867  stated  that,  according 
to  all  the  evidence  \»rought  under  their  notice,  there  was 
not  any  disposition  **  to  afford  personal  preference  for  the 
special  profit  of  individual  traders ;  *'  but  that  the  distinc- 
tions in  rates  made  by  railway  companies  were  "based, 
upon  considerations  affecting  the  profit  and  interest  of  the 
railway  companies  themselves." 

The  danger  of  preference  arising  under  such  a  condition 
of  things  was  fully  recognised  by  the  Commission,  which 
recommended  that  the  determination  of  rates  should  not 
be  left  to  the  good  intentions  of  the  railway  companies, 
but  that  "  any  course  which  is  practicable  should  be  taken 
to  ensure  these  intentions  being  carried  into  effect."  As 
the  best  means  to  this  end,  the  Commission  recommended 
that  the  public  should  have  the  opportunity  of  becoming 
acquainted  with  all  railway  rates,  charges,  and  dealings," 
80  that  the  traders  of  each  district,  who  might  consider 
that  their  district  was  unfairly  taxed,  might  have  an 
opportunity  of  bringing  their  grievances  forward. 

But  the  Commission  was  scarcely  consistent  in  its  con- 
clusions on  this  matter.  After  pointing  out  that  the  several 
leading  Acts  of  Parliament  required  railway  companies  to 
charge  "  equally  to  all  persons,  and  after  the  same  rate, 
whether  per  ton  per  mile  or  otherwise,"  and  that  it  was 
required  by  law  that  "  all  traders  should  be  charged  the 
same  rate,"  under  the  same  conditions,  they  proceeded  to 
remark  that  *'  unequal  rates  are  the  essence  of  the  present 

^  "  Report  from  the  Select  Committee  on  RaHwayi  (Rates  and  Faret]^ 
for  1882,"  p.  7. 
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railway  system,  and  as  their  discontinuance  cannot  he  recom- 
mended, the  remedy  against  unfairness  or  oppression  must 
be  sought  in  publicity." 

And  then  follows  this  somewhat  remarkable  non 
sequitur : 

"  We  therefore  recommend  that,  in  order  to  enable  all 
persons  to  be  in  a  position  to  ascertain  with  ease  whether 
they  are  treated  on  an  equality  with  others,  it  should  be 
compulsory  on  the  railway  companies,  under  adequate 
penalties,  to  exhibit  at  every  station,  when  required,  to  the 
persons  using  the  station,  a  true  list  of  the  whole  of  the 
fares  and  rates  charged  from  that  station,  and  to  give  full 
information  as  to  special  contracts,  rebates,  drawbacks, 
and  other  deductions  or  advantages.  The  Board  of  Trade, 
or  other  Government  department  charged  with  the  super- 
vision of  railways,  should  further  be  empowered  to  require 
returns  of  all  tolls  and  charges  actually  levied  by  railway 
companies,  with  full  information  as  to  rebates  and  de- 
ductions, or  to  appoint  officers  to  examine  the  books  of 
the  companies." 

Again,  the  Commission  pointed  out  that,  ''  in  order  that 
the  public  may  satisfy  themselves  that  the  rates  are 
equitably  charged,  it  is  necessary  they  should  know  accu- 
rately the  distances  between  the  several  stations.  The 
Railway  Clauses  Act  stipulates  that  the  distances  shall  be 
legibly  marked  along  the  line,  and  that  no  tolls  shall  be 
payable  unless  this  is  done.  But  this  provision  is  not  a 
convenient  one  to  convey  the  information,"  and,  therefore, 
the  Commission  recommended  that  "railway  companies 
should  be  required,  under  adequate  penalties,  to  publish 
accurate  lists  of  the  distances  between  the  stations  on 
their  lines." 

Many  decisions  have  been  given  in  the  Courts  relative 
to  the  much-vexed  question  of  undue  preference.  One 
of  the  principal  decisions  bearing  on  this  point  is  that  of 
the  Caterham  Eailway  Company  v,  the  London,  Brighton, 
and  South  Coast  Eailway  Company  and  the  South-Eastern 
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Railway  Company,  where  the  Court  of  Common  Pleas 
held  that  higher  charges  on  one  branch  line  than  on 
another  do  not  constitute  an  undue  advantage  per  se. 

This  view,  however,  was  not  supported  by  a  decision 
given  by  Lord  Justice  Cockbum  (Baxendale  v,  the  Great 
Western  Eailway  Company),  who  held  that  if  a  railway 
company,  as  between  two  intermediate  stations,  charged 
a  higher  rate  than  was  due  to  intermediate  space,  in  pro- 
portion to  the  charge  made  on  the  entire  line  of  railway, 
the  Court  would — if  the  disproportion  were  not  justified  hy 
the  circumstances  of  the  traffic — interfere  to  set  aside  such 
an  arrangement.  Again,  it  was  the  opinion  of  the  same 
eminent  jurist,  that  if  a  railway  company  charged  more 
favourable  terms  for  a  larger  than  for  a  smaller  amount  of 
traffic,  "  although  the  Court  might  uphold  such  an  arrange- 
ment as  an  ordinary  incident  of  commercial  economy, 
provided  the  same  advantages  were  extended  to  all  persons 
under  the  like  circumstances,  yet  it  would  assuredly  insist 
on  the  latter  condition,  and  would  interfere  in  the  case 
of  any  special  agreement,  by  which  the  company  had 
secured  to  a  particular  individual  the  benefit  of  such  an 
agreement  to  the  exclusion  of  others." 

If  the  decision  of  Lord  Justice  Cockburn  were  to  be 
maintained  in  practice,  no  railway  company  would  be  in 
a  position  to  do  what  probably  every  railway  company 
in  England  does  habitually  at  the  present  time,  and  has 
done  since  railways  were  in  existence,  viz.,  make  differen- 
tial rates  in  favour  of  particular  districts  or  individuals. 
The  well-known  custom  of  the  railways  is  to  profess  to 
carry  out  the  spirit  of  the  law,  which  requires  that  they 
should  treat  alike  all  traders  in  the  same  description  of 
merchandise  in  the  same  localities,  but  they  make  dif- 
ferential rates  by  allowing  large  rebates  and  discounts; 
and  there  is  probably  no  company  that  has  not  got  secret 
arrangements  of  this  kind. 

The  trading  community  of  Great  Britain  feel  dis- 
satisfied that  they  are  charged  higher  rates  than  their 
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rivals  abroad ;  but  this  they  might  submit  to  with  toler- 
able equanimity,  if  it  could  be  shown,  as  the  railway  com- 
panies pretend  that  it  can,  to  be  necessary  to  the  traffic. 
It  is,  however,  the  persistent  evasion  of  the  law,  in  regard 
to  the  several  provisions  made  for  their  special  protection, 
that  traders  are  most  concerned  about.  For  there  is  not 
a  single  trader  in  the  country  who  is  not  well  aware  that 
the  railway  companies  do  not,  as  required  by  the  Traffic 
Act,  avoid  undue  or  unreasonable  preference  or  advantage 
in  favour  of  particular  persons  or  descriptions  of  traffic ; 
that  they  do  not,  as  required  by  the  Railway  Clauses 
Consolidation  Act,  "  charge  the  same  tolls  equally  at  all 
times  to  all  persons ; "  and  that  they  do  not,  as  required 
by  the  same  Act,  exhibit  ail  charges  actually  made  "  upon 
one  toll-board  or  more,  in  distinct  black  letters  on  a  white 
ground,"  "in  some  conspicuous  place  on  the  stations  or 
places  where  such  tolls  shall  be  made  payable;"  and 
that  they  do  not  "  publish  accurate  lists  of  the  distances 
between  the  stations  on  their  lines."  In  a  word,  the 
essential  requirements  of  these  general  Acts  are  evaded 
on  every  hand. 

France. 

According  to  the  law  of  France,  the  railway  companies 
are  bound  to  submit  to  the  Government  all  rates  and  fares 
charged  for  the  transport  of  passengers  and  goods.  No 
alteration  can  be  made  in  such  rates  or  fares,  after  reduc- 
tion, for  a  period  of  three  months  as  regards  passengers, 
and  of  twelve  months  as  regards  goods.  It  is  also  required 
that  the  railway  companies  shall  advise  the  Government  as 
to  every  tariff  modification,  which  must  be  advertised  by 
placard  a  month  beforehand.  Should  the  Government 
make  any  alteration  in  a  tariff,  after  it  has  been  fixed  by 
a  company,  the  latter  is  bound  to  republish  it ;  and  in  the 
event  of  failing  so  to  do,  the  company  is  liable  for  damages 
sustained  by  any  carriers  who  may  be  injured  thereby. 
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It  is  usually  arranged  that  the  expenses  attending  the 
loading  and  unloading  of  wagons  shall  be  borne  and  con- 
trolled by  the  consignees.  There  is  generally,  however,  a 
small  terminal  charge  imposed,  which  is  always  a  fixed 
one,  and  therefore  readily  ascertainable  by  the  freighter. 

Articles  of  light  weight,  in  the  transit  of  which  speed  is 
important,  are  conveyed  at  the  speed  of  passenger  trains 
(ffrande  Vitesse),  while  more  heavy  traffic  is  conveyed  at  a 
slower  speed  {petite  vitesse). 

In  1866,  according  to  the  Duke  of  Devonshire's  Com- 
mission, the  charges  made  for  transport  were,  according  to 
class,  as  under : — 

First  class 2.47d.  per  ton  per  mile. 

Second  , 2.l6d. 


Third     „ l.SSd. 

Fourth  „     for  200  kflometres        .  I.24d. 

„         „    above  300      „  .  0.93d. 

Fifth     „    for  100  „  .  i.24d. 

above  300      „  .  o.62d. 


tt        ft 


it 
t» 

ft 
l> 


In  addition  to  these  charges,  is.  2d.  per  ton  was  required 
to  be  paid  for  loading,  unloading,  and  station  dues  on 
small  consignments,  and  g,6d.  per  ton  on  full  truck-loads ; 
but  when  certain  goods,  in  full  truck-loads,  were  loaded 
and  unloaded  by  their  owners,  they  were  subject  to  a 
terminal  charge  of  only  3.84d.  per  ton. 

The  following  statement,  calculated  from  the  official 
railway  returns  for  1883,  enables  the  above  figures  to  be 
compared  with  the  rates  of  the  principal  French  railways 
at  a  recent  date : — 
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Statement  thowing  the  Average  TrantporUUion  Chargei  on  the  Leading 

French  RaUtoays, 


Nord 

Est 

Quest 

Farifl  and  Orleans 

P.,  L.|  and  M.      .        .        . 

Midi 

Totals  and  average 


Tons  Carried 

Total 

Average 

One  Mile 

Receipts 

per  Ton 

(xaZ^oo). 

(i— xcoo). 

per  Mile. 

£ 

d. 

1,150.969 

4,502 

0.94 

845*255 

3,409 

0.97 

576,079 

3,034 

1.26 

1,071,093 

5.009 

I.I2 

2,329,432 

9,634 

0.99 

546,090 

2,726 

1.20 

6,518,918 

28,314 

1.04 

The  conditions  of  the  two  sets  of  figures  are,  of  course, 
not  strictly  parallel,  since  it  would  be  necessary,  to  a  just 
comparison  of  the  two  periods,  to  be  able  to  show  what 
proportions  of  traffic  in  each  class  were  carried  at  the 
earlier  date.  But  since  the  ton-mile  or  kilometric  rate 
for  all  classes,  up  to  icx)  kilometres,  was  considerably 
higher  in  1866  than  in  1882,  it  is  clear  that  the  general 
range  of  rates  must  have  been  higher  at  the  former  period 
— most  probably  from  40  to  50  per  cent.  more. 


Germany. 

Under  Sect.  26  of  the  Prussian  Code  of  1838,  the  rail- 
ways of  that  country  are  accorded,  for  the  first  three  years 
after  the  opening  of  a  line,  the  exclusive  right  of  con- 
veyance on  it,  and  the  right  to  fix  the  prices  for  the  trans- 
port of  passengers  and  goods,  providing  (i)  that  they  make 
known  publicly  the  tariff,  and  intimate  advances  of  rates, 
six  weeks  before  they  take  effect;  and  (2)  that  they 
forward,  at  their  published  tariff  rates,  all  goods,  without 
destinction  of  persons  concerned.  The  rates  and  fares 
charged  imder  this  law  were  composed  of  two  distinct 
items,  the  first  being  described  as  road-tolls,  and  the  second 
as  transport  charges.    The  road-tolls  were  to  be  charged 
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according  to  specific  principles  framed  by  the  Council  of 
Trade,  and  were  to  be  revised  at  intervals  of  not  less  than 
three,  nor  more  than  ten,  years.  After  the  settlement  of 
the  road-toll  tariff  in  this  manner,  the  railways  were  at 
liberty  to  fix,  at  their  discretion,  the  cost  of  transport  for 
both  passengers  and  goods ;  but  it  was  provided  that  if  the 
profits  from  this  part  of  the  undertaking  exceeded  10  per 
cent.,  the  rates  were  to  be  so  reduced  as  to  bring  the 
profits  down  to  that  leveL 

The  following  figures  show  the  ton-mile  rates  charged 
for  goods  traffic  in  the  principal  German  States  in 
1863:— 


states. 

First  ClaM. 

Second  Class. 

Third  Class. 

d. 

d. 

d. 

Grand-Buchy  of  Baden 

2.20 

1.67 

I.4I 

Wurtemburg 

2.20 

1.67 

1.09 

Bavaria        .         .         .         • 

3-47 

3.05 

1.09 

Austria         .... 

3.63 

2.68 

1.67 

Eastern  Prussia    . 

2.20 

1.67 

I.4I 

Hanover       .... 

2.83 

2.20 

1.09 

Rhenish  Prussia  . 

2.36 

..     1.67 

1.25 

The  classification  was  as  follows : — 
First  class. — Manufactured  articles,  Colonial  products, 

fish,  &c. 
Second  dass. — Machinery,  raw   cotton,  wine,  crude 

metals,  &c. 
Third  class. — Coal,  ores,  building  materials,  pig  iron, 
&c. 
On  the  German  railways,  it  has  long  been  a  recognised 
principle  of  tariff  construction,  that  the  rates  charged 
should  be  such  as  to  develop  the  greatest  possible  amount 
of  trade;  and  hence,  especially  on  the  State  lines,  they 
have  been  very  considerably  reduced  within  recent  years, 
according  as  the  traffic  has  increased,  and  the  working  ex- 
penses have  been  reduced,  absolutely  and  relatively.     The 
following  figures  show  the  average  ton-mile  rates  on  the 
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principal  German  lines,  for  all  descriptions  of  traffic,  in 
1883,  as  calculated  from  official  returns: — 

Statement  shomng  the  Average  Trantportatum  Charges  on  leading 

German  Lines, 


Railways. 

Tons  carried 
One  Mile 
(i  — 1000). 

Total 

Receipts 

therefrom 

(1  =  xooo). 

Average 

QrosB 
Receipts 
I)er  Ton 
per  Mile. 

Bavarian  State     .... 
William  of  Luxembourg 
Conscription  de  Berlin 
Conscription  de  Hanover     . 
Rechts  Rbeinisch 
Links  Rbeinisch  .... 
Bergisch  Markische 

714,324 
489,700 
632,801 

837,3 » 2 
960,312 
490,811 

777,774 

£ 
2,881 

1,580 

1,847 
2,679 

2,741 
1,624 

2,619 

0.97 
0.77 

a  70 

0.77 
a69 

0.79 
a8i 

Totals  and  average    . 

• 

4,903.034 

15,971 

a  78 

The  enormous  reductions  of  rates  that  have,  within 
recent  years,  occurred  on  the  principal  German  railways 
are  strikingly  shown  in  these  figures.  The  4903  millions 
of  tons  of  traffic  transported  one  mile  shown  for  the 
above  seven  lines,  are  approximately  one-half  of  the  total 
traffic  movement  in  Germany  for  the  year  1883.  With 
reference  to  the  other  half,  it  is  necessary  to  observe  that 
the  rates  take  a  somewhat  higher  range.  The  average 
ton-mile  rate  found  for  the  selected  French  lines  is  33.3 
per  cent,  higher  than  that  found  for  the  selected  German 
railways.  The  six  selected  French  lines,  however,  carried, 
in  1883,  10,350  tons  one  kilometre,  out  of  a  total  of 
10,937  ton-kilometres  found  for  the  country  as  a  whole. 

Belgium. 

The  history  of  railway  tariffs  in  Belgium  is  very  in- 
structive— scarcely  less  so,  indeed,  than  that  of  the  railway 
tariffs  of  the  United  States. 
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Up  to  1856,  the  tariffs  were  generally  high,  and  the 
progress  of  the  traffic  was  very  slow,  sometimes,  indeed, 
showing  an  absolute  declina  In  that  year,  in  spite  of  an 
increase  of  railway  mileage,  the  quantity  of  traffic  carried 
on  the  Belgian  State  railways  was  less  by  104,000  tons 
than  in  the  previous  year.  This  led  the  railway  adminis- 
tration to  reconsider  their  tariff  policy,  and  to  adopt  par- 
ticular contracts  and  special  rates. 

In  1 86 1,  the  Government  introduced  the  first  regular 
tariff,  with  reduction  according  to  distance.  It  embraced 
pit-coal,  coke,  coal-bricks,  rough  castings,  flag-stones, 
building-stones,  and  lime.  The  results  of  this  experiment 
were  remarkable.  The  traffic  rose  1 1.61  per  cent.  (427,000 
tons)  within  a  year. 

In  1862  the  special  tariff  became  general — that  is  to  say, 
it  was  extended  to  all  goods  of  the  third  class.  A  tariff 
reduced  according  to  distance  was  also  made  for  the  second 
class.  The  railways  were  worked  under  this  regime  during 
the  years  1862-3,  and  the  first  five  months  of  1864. 

In  1864,  still  more  important  reforms  were  decreed.  All 
goods  of  the  third  class  passed  into  a  new  class,  at  rates 
greatly  reduced;  the  greater  part  of  second-class  goods 
were  ranked  in  the  third,  and  a  certsdn  number  of  products 
of  the  first  class  in  the  second  and  third.  The  haHmes  of 
these  two  latter  classes  received  the  complement  of  reduc- 
tion according  to  distance ;  and  a  reduced  tariff  was  made 
for  aionnements,  &c.  The  effect  of  these  measures  was  to 
suppress  almost  the  whole  of  the  contracts  and  special 
tariffs,  the  rates  of  the  ordinary  tariffs  being  equal  to,  or 
even  lower  than,  those  of  favoured  ones. 

The  results-  surpassed  all  expectation.  - 

From  June  to  December  the  tonnage  of  heavy  goods 
increased  by  525,000  tons,  which  represents  for  a  period  of 
twelve  months  a  total  increase  of  900,000  tons.  It  is 
equivalent  to  the  mean  increase  of  more  than  three  years 
together. 

As  to  the  receipts,  the  sudden  change  of  which  might 
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have  reached  2,ooo,cxx>  francs,  this  development  of  traffic 
maintained  them  at  a  normal  level. 

In  a  report  made  by  the  Belgian  Minister  of  Public 
Works  in  1865,  he  remarked,  with  reference  to  these 
redactions  of  rates,  that,  since  1856,  that  is  to  say,  in 
eight  years — 

"  (i.)  The  charges  on  goods  have  been  lowered,  on  an 

average,  by  28  per  cent 
"  (2.)  The  public  have  despatched  2,7o6,cxx)  tons  more, 

while    they    have    economised    more    than 

20,cxx),ooo  francs  on  the  cost  of  carriage. 
"(3.)  The  public  treasury  has  realised  5,781,000  francs 

more,  after  having  paid  the  cost  of  working 

and  the  interest  of  capital. 

"Being  in  this  prosperous  situation,  the  Government 
have  asked  if  the  time  has  not  come  to  turn  their  atten- 
tion to  the  second  part  of  the  problem  of  cheap  transport 
— in  other  words,  whether  it  is  not  proper  to  apply  to 
the  service  of  passengers  the  principles  which  have  given 
such  satisfactory  results  to  that  of  goods. 

"  The  Government  is  of  opinion  that  facility  and  cheap- 
ness of  travelling  (d^lacenients)  are  in  principle  as  fruitful 
in  benefits  to  all  classes  of  society  as  the  economical 
transport  of  goods  can  be  for  the  producers  and  for  the 
consumers." 

According  to  the  Report  of  the  Eoyal  Commission  of 
1867,  there  were  then  on  the  Belgian  Government  rail- 
ways four  classes  of  goods  rates,  viz : — 


First  class   . 
Second  class 


d. 
1.70 
1. 16 


Third  class  . 
Fourth  class 


d. 
0.89 
0.62 


This  was  in  addition  to  a  uniform  charge  of  is.  id.  per 
ton  in  all  classes;  and  lod.  per  ton  for  loading  and  un- 
loading. If  collected  and  delivered,  the  charge  was  about 
2s.  6d.  per  ton.  Coals  which  were  in  the  fourth  class 
were  carried  specially  for  transit  and  export  at  .3  2d.  per 
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ton  per  mile,  and  occasionally  at  Jd.  per  ton  per  mile, 
including  wagons. 

The  following  twenty  years  have  not  shown  the  same 
tendency  towards  rate  reductions  in  Belgium  as  in  some 
other  countries.  This,  indeed,  could  scarcely  have  hap- 
pened, considering  that  the  Belgian  Government  recog- 
nised and  provided  for  the  lowest  practicable  rates  at  so 
early  a  period,  and  may,  therefore,  be  said  to  have  led  the 
way  in  a  movement  that  has  since  been  of  general  range 
and  application. 

Austria, 

The  railway  tariffs  in  Austria  must  receive  the  approval 
of  the  Ministry  of  Commerce  and  Public  Works  every 
three  years. 

If  the  net  profits  from  railway  working  exceed  1 5  per 
cent.,  the  Government  has  the  right  to  make  such  reason- 
able reductions  in  the  tariffs  as  it  may  deem  desirable. 

The  mineral  trafiSc  of  Austria-Hungary  is  not  nearly  so 
considerable  as  that  of  the  other  European  States  whose 
special  circumstances  have  been  considered.  Nor  is  the 
tonnage  carried  so  large,  relatively  to  the  mileage,  and  the 
cost  of  the  installations.^  This  is,  perhaps,  the  real  ex- 
planation of  the  fact  that  the  Austrian  goods  tariff  rates 
generally  take  a  higher  range  than  those  of  either  Germany 
or  Belgium,  as  the  following  figures  show : — 

^  For  the  year  1882,  the  average  tonnage  of  goods  traffic  of  aU  descrip- 
tions carried  on  the  Austrian  railways  as  a  whole  was  5138  tons  per 
mile,  against  8447  tons  on  the  Grerman,  and  I4ti32  tons  on  the  Belgian 
railways. 
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Statement  sJwwing  the  Total  and  Average  Jteeeiptt  fi'om  Good$  Traffic 

on  AustTrian  Railway i. 


lUilways. 


Tons  Carried 
(i  =  ioooX 


Total 
Receipta 
(i  =  I  coo). 


Average 
Receipta  per 
Ton  per  Mile. 


Milos. 

Hungarian  State  railways    . 

536.652 

Elizabeth  bhan 

263,269 

Franz-Josef-bahn 

133.059 

Nord- Weet-bahn . 

215,676 

Austrian  State  railways 

660,265 

Siidbahn      .... 

717,784 

Totals  and  average 


2,526,705 


1,232 
1,123 
662 
1,040 
3,026 

2,849 


9,932 


d. 

0^55 
1.02 

1. 19 

1. 16 

1. 10 

0.95 


0.94 


It  appeai-s  that  the  Hungarian  State  railways  have  a 
remarkably  low  range  of  rates,  averaging,  ofif  and  on,  about 
one-half  those  found  for  the  other  railways  dealt  with. 
This  is  accounted  for  partly  by  the  greater  average  length 
of  lead,  partly  by  the  lower  first  cost,  partly  by  the  greater 
proportion  of  petite  Vitesse,  and  partly  by  the  greater 
economy  of  management.^  The  2526  millions  of  ton- 
miles  shown  for  the  above  six  systems  represent  fully 
60  per  cent,  of  the  total  goods  traffic  movement  of  the 
empire  in  1883,  so  that  the  average  shown  may  be 
accepted  as  a  fairly  typical  one. 

We  have  now  seen,  by  a  variety  of  facts,  that  the  period 
between  1853  and  1863  marked  a  general  movement  in 
the  direction  of  reducing  the  goods  rates  on  the  Continent. 
The  movement  applied  equally  to  France,  Germany, 
Austria,  and  Belgium.  As  an  example  of  what  was 
effected  in  this  direction,  it  may  be  stated  that  up  to  the 
year  1863,  the  rate  charged  for  all  goods  between  the 
Prussian  frontier  town  of  Herbesthal  and  Antwerp  was 
1.03  francs  per  100  kilogrammes;  but  in  that  year  the  rate 

^  One  example  of  this  difference  is  found  in  the  fact,  that  on  the  Hun- 
garian State  lines  the  wagons  were,  in  1 882,  charged  to  within  55  per 
cent,  of  their  capacity,  while  the  general  average  found  for  the  whole 
empire  was  45  per  cent. 


RAILWAY  TRANSPORTATION  CHARGES.        303 

was  reduced  to  63  centimes,  or  very  little  over  one-half. 
Again,  between  1852  and  1861,  the  mean  rate  per  ton  per 
kilometre  on  the  German  railways  was  reduced  from 
0.0854  francs  to  0.0664  francs,  while  the  mean  of  pas- 
senger fares  fell  from  0.0639  francs  to  0.0570  francs  per 
kilometre.  This  apparent  reduction,  however,  appears  to 
have  taken  place  mainly  as  a  result  of  a  larger  propor- 
tion of  third-class  travellers. 

There  is  no  matter  connected  with  our  railway'adminis- 
tration  that  is  of  more  real  importance  to  the  general 
public  than  that  of  being  afforded  facilities  for  a  com- 
parison of  one  set  of  conditions  and  one  period  with 
another,  in  reference  to  rates  and  fares.  It  would  not  be 
difficult  to  furnish  data  of  this  kind,  if  only  it  were  in- 
sisted upon  by  the  Board  of  Trade.  The  railway  returns 
made  to  that  tribunal  already  show  the  number  of  miles 
travelled  each  year  by  both  goods  and  passenger  trains, 
as  well  as  the  total  weight  of  goods,  and  the  total  number 
of  passengers  carried.  Since  this  information  is  already 
demanded,  there  cannot  be  any  real  difficulty  in  the  way 
of  going  a  step  farther,  and  demanding  that  each  company 
shall  keep  and  furnish  a  record  of  the  numbers  of  pas- 
sengers and  of  tons  of  goods  traffic  carried  one  mile,  as  is 
done  in  the  United  States  and  some  other  countries,  and 
that,  too,  without  any  atttempt  at  compulsion.  It  is 
quite  possible  that  railway  managers  might  offer  objec- 
tions to  the  demand  for  this  information,  on  the  ground 
that  it  would  tell  too  much ;  nor  can  there  be  any  doubt 
that  its  effect  would  be  to  clear  up  a  good  deal  that  is 
now  obscure  as  to  the  circumstances  under  which  many 
companies  carry  on  their  operations.  For  it  is  obvious 
that  if  we  had  the  number  of  tons,  or  passengers,  carried 
one  mile,  and  the  receipts  accruing  therefrom,  in  reference 
to  every  railway  company  in  the  country,  we  should  at 
once  be  able  to  arrive  at  the  average  ton-mile  rate,  and 
•determine  whether  that  rate  were  raised  or  lowered,  as 
between  one  year  or  another.    We  should  equally  be  in 
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a  position,  with  the  returns  of  working  expenses  and  net 
receipts  already  compulsorily  made  to  the  Board  of  Trade, 
to  collate  the  net  profit  per  ton  per  mile  from  one  period 
to  another,  and  by  a  judicious  collation  of  allied  and 
accessory  facts,  to  put  our  fingers  upon  specific  cases  of 
extravagant  charges,  maladministration,  and  want  of  due 
economy.  As  the  case  stands  at  present,  it  is  impossible 
for  any  one  to  determine  whether  the  average  ton-mile 
rate  for  the  United  Kingdom  is  higher  or  lower  than  it 
was  ten  or  twenty  years  ago.  The  Board  of  Trade  cer- 
tainly acquaints  us  from  year  to  year  with  the  total 
tonnage  carried,  and  the  receipts  therefrom,  and  it  is 
thereby  possible  to  form  an  estimate  as  to  whether  the 
amount  received  per  ton  carried  is  higher  or  lower,  from 
year  to  year ;  but  we  cannot  say  whether  it  is  more  or 
less,  in  relation  to  the  actual  services  rendered,  seeing  that 
the  average  length  of  lead,  which  is  the  true  test,  varies, 
or  may  vary,  greatly  from  year  to  year,  as  to  which, 
however,  we  are  entirely  in  the  dark. 

Eeference  has  already  been  made  to  the  fact  that  the 
railway  managers  of  this  country  profess  that  they  are 
unable  to  furnish  the  exact  cost  of  working  any  particular 
description  of  trafiSc.  It  would  be  extremely  ungracious 
to  suggest  that  it  probably  does  not  suit  their  purpose  to 
know  too  much  on  this  subject.  But  it  is  beyond  all  ques- 
tion, that  if  this  item  is  not  known  on  English  lines,  it  is 
well  enough  known  on  foreign  ones.  It  has  been  proved, 
for  example,  in  the  United  States,  that  the  cost  of  working 
goods  trafiSc  within  the  last  few  years  has  been  reduced 
by  one-half,  and  in  some  cases  even  more.  We  can 
hardly  establish  this  proposition  by  returns  that  embrace 
the  country  as  a  whole ;  but  it  will  be  a  sufficiently  near 
approximation  to  the  genei-al  tendency  of  both  tariff  rates 
and  working  expenses  within  recent  years  if  we  quote  the 
experience  of  one  of  the  leading  lines — the  New  York 
Central  and  Hudson  Eiver  Eailroad — which  is  set  forth 
in  the  table  that  follows  :^ 
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Briefly  stated,  the  remarkable  lesson  to  be  learned  from 
this  table  is,  that  since  1870 — to  go  no  farther  back — ^the 
cost  of  transport  has  been  reduced  by  more  than  one-half, 
and  so  also  with  the  working  expenses,  as  calculated  on  the 
ton-mile  basis ;  and  that  the  net  receipts  per  ton  per  mile 
have  fallen  from  0.7 id.  to  0.23d.  during  the  same  period. 
This  decrease  under  every  heading  has  nothing  to  do 
directly  with  the  cost  of  constructing  the  railway,  on 
which  English  managers  lay  so  much  stress.  It  is  really 
a  movement,  regard  it  as  we  may,  that  should  have,  if  it 
has  not  actually  had,  its  counterpart  on  the  railways  of 
the  United  Kingdom.  But  then  the  American  and  the 
British  lines  are  differently  situated  in  the  matter  of  com- 
petition, which  is  the  crux  of  the  whole  matter.  Here  is 
how  competition  affects  the  United  States : — 

"  Sates  and  discriminations  are  not  entirely  within  the 
arbitrary  determination  of  railroad  companies.  They  are 
subject  to  competitions,  which  they  cannot  control,  upon 
the  ocean,  upon  the  lakes,  and  upon  the  rivers.  There  is 
scarcely  a  centre  of  business  in  the  country,  affording  any 
considerable  freights,  where  they  are  not  fiercely  contended 
for  upon  all  available  national  highways,  as  well  as  by 
canals  and  competing  roads,  with  the  necessary  result  of 
practically  reducing  all  competing  rates  to  the  level  of  the 
lowest." 

"  The  great  lakes  and  rivers,  so  peculiarly  and  advan- 
tageously located  as  to  trade,  with  their  numerous  far- 
reaching  and  widely  extended  navigable  tributaries,  carry 
water  competition  into  almost  every  portion  of  the  country, 
with  the  effect  of  so  reducing  the  general  rates  that  the 
United  States  enjoy  the  cheapest  railroad  transportation 
in  the  world."  ^ 

The  leading  English  lines,  by  throttling  our  canal 
system,  have  seemingly  rendered  it  impossible  to  reproduce 
in  Great  Britain  the  very  healthy  and  beneficial  experience 
of  the  United  States. 

^  Report  of  the  Secretary  of  the  Interior  for  1882. 
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CHAPTER  XXI. 

AMERICAN  RAILROADS. 

"  The  railroads  of  the  United  States,  by  revolntionising  the  agricnltare, 
are  revolutionising  the  political  systems  and  institutions  of  the  Old  World." 
— Poor^i  Manual  for  i88l. 

That  the  United  States  are  a  great  nation  is  a  fact  of 
which  Europe  is  frequently,  and  perhaps  rather  too  ob- 
trusively, reminded.  It  is  a  nation  great  in  area,  great  in, 
population,  great  in  resources,  great  in  variety  of  climate 
great  in  natural  waterways,  in  agriculture  and  manufac- 
tures, in  prosperity  and  accumulated  wealth,  and  in  a 
hundred  other  directions  scarcely  less  important.  But 
what  we  have  now  specially  to  deal  with  is  the  greatness 
of  the  United  States  in  reference  to  railway  development. 
Within  the  limits  of  United  States  territory — within 
that  compact,  homogeneous,  closely  knit,  and  widely  rami- 
fied nation,  there  has  been  laid  down,  something  approach* 
ing  one-third  of  all  the  railways  constructed  throughout 
the  world.  This  is  a  proud  boast.  It  is  a  tribute  paid 
to  the  immense  utility  of  railway  facilities  by  the  most 
enterprising  and  energetic  people  in  the  universe.  It 
is,  however,  not  alone  in  regard  to  the  extent  of  their 
system,  enormous  though  that  be,  that  the  people  of  the 
United  States  occupy  an  unique  and  pre-eminent  position. 
They  are  equally  sui  generis  in  reference  to  the  high  per- 
fection, in  an  economic  point  of  view,  to  which  they  have 
succeeded  in  bringing  their  railway  practice.  The  country 
does  not  naturally  offer  any  exceptional  advantages  oc 
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facilities  for  the  attainment  of  this  end.  Labour  is  excep- 
tionally dear,  as  well  as  the  materials  that  generally  enter 
into  railway  construction  on  a  large  scale.  The  gradients 
and  alignment  are,  it  is  true,  often  very  favourable,  but  not 
more  so,  on  the  whole,  than  some  European  countries. 
And  yet  the  railway  system  of  the  United  States  has 
advanced  by  leaps  and  bounds,  until,  within  an  interval  of 
less  than  a  single  decade,  it  has  enabled  the  enormous 
agricultural  and  manufacturing  interests  of  the  country  to 
command  the  cheapest  freights  of  any  nation  in  either  the 
New  World  or  the  Old.^ 

To  the  people  of  both  hemispheres,  to  the  railway  in- 
terests, as  such,  and  the  great  public  whom  they  serve,  to 
the  political  economist  and  the  statistician,  and  to  all  who 
take  an  interest  in,  or  are  in  any  way  affected  by,  the 
conditions  of  material  development — and  who  is  not  ? — ^it 
is  of  consequence  to  measure  the  extent  and  the  results  of 
this  remarkable  outcome  of  American  capacity,  American 
necessities,  and  American  competition.  We  propose, 
therefore,  to  examine  the  various  aspects  of  this  problem 
at  some  little  length,  believing  that  our  proposed  investi- 
gation will  be  well  rewarded  by  the  results. 

The  railway  system  of  the  United  States  is  not  com- 
parable with  that  of  Europe  only  in  respect  of  its  almost 
equal  extent  It  is  equally  varied  and  complex  in  its 
characteristics  of  cost,  traffic,  eamiDgs,  and  other  prominent 
features — so  much  so,  indeed,  that,  although  nominally 
belonging  to  the  same  nation,  the  railroads  of  no  two 
States  are  quite,  or  even  very  approximately,  alike.  These 
differences  of  detail  are  rendered  more  striking  by  the 
circumstance  that  practically  each  State  controls  its  own 
railway  system.  The  air  of  freedom  and  absence  of  irk- 
some restmints  that  is  so  marked  a  feature  of  the  political 
institutions  of  the  United  States,  is  almost  equally  to  be 
traced  in  the  laws  affecting  railroad  construction.     There 

^  In  making  this  broad  general  assertion,  the  specially  low  rates  of 
freight  on  some  Indian  railways  are  left  out  of  account. 
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is  practically  no  control  exercised  by  the  Executive 
Government  over  the  schemes  put  forward  with  this 
intent.  Any  one  is  at  liberty  to  put  down  railways  on 
United  States  territory,  very  much  as  and  how  he  pleases. 
There  is  no  preliminary  sanction  of  Parliament  to  be  ap« 
plied  for,  as  in  this  country.  There  is  no  tribunal  corre- 
sponding to  the  Board  of  Trade,  to  demand  that  an  infinite 
variety  of  costly  and  irksome,  if  necessary,  conditions 
shall  be  complied  with  before  a  railway  shall  be  allowed 
to  commence  business.  There  is  no  special  exemption 
from  the  competition  of  rival  concerns,  as  in  Grermany 
and  Belgium ;  nor  does  the  State,  as  in  most  Continental 
and  some  Colonial  countries,  afford  large  financial  assist- 
ance to  railway  promoters.^  The  rule  is,  that  a  line  likely, 
or  believed  to  be  likely,  to  pay,  is  resolved  upon  by  parties 
interested,  who  accept  all  responsibility,  both  as  to  capital 
and  as  to  details  of  construction ;  and  the  railway  is  opened 
and  controlled  subject  only  (except  as  to  a  few  general 
regulations  applicable  to  all  alike)  to  the  special  laws  of 
the  State  or  territory  in  which  it  has  been  laid  down. 

There  is,  however,  another  feature  that  pre-eminently 
distinguishes  American  from  European  railroads.  It  is, 
no  doubt,  a  great  gain,  from  the  promoters'  point  of  view, 
that  there  are  so  few  restraints  imposed  upon  the  con- 
ditions of  construction  and  working;  but  it  is  not  only 
this  negative  form  of  consideration  and  relief  that  has 
been  vouchsafed  to  the  United  States  railroads.  A  more 
positive  and  substantial  aid  has  been  accorded  to  the 
principal  trunk  lines  in  the  form  of  land  grants,  made  by 
the  State,  as  such.  These  grants  have  been  made  in  two 
ways.  They  have  been  made  directly  to  the  companies 
owning  or  working  the  Pacific  lines ;  and  they  have  been 
made  through  the  agency  of  particular  State  Governments. 

^  This  is  trae  of  railways  in  general ;  bat  it  shonld  be  remembered  that, 
in  addition  to  the  land  grants,  which  have  been  awarded  to  most  of  the 
principal  lines,  special  financial  aid  has  also  been  acoorded  to  several  of 
the  main  trank  lines  in  the  United  States. 
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The  system  of  allotment  has  not  been  uniform  through- 
out The  Union  Pacific,  for  example,  had  received,  to  the 
end  of  1884,  2,305,024  acres  for  1834  miles,  whereas  the 
Northern  Pacific,  to  the  same  date,  only  received  746,390 
acres  for  2453  miles  of  road.  They  are,  however,  in  all 
cases,  such  as  to  greatly  relieve  the  original  cost  of  con- 
struction, not  only  by  allowing  the  railways  to  acquire 
the  land  necessary  for  their  purpose  without  cost,^  but 
also  by  affording  a  large  margin  to  aid  in  the  ultimate 
cost  of  construction  from  the  sale  of  the  land  accruing  to 
the  railways.  In  regard  to  the  latter  element  of  gain, 
the  advantages  are,  no  doubt,  likely  to  be  realised  very 
slowly,  and  it  is,  perhaps,  doubtful  whether  they  will 
materially  affect  the  cost  of  construction  during  the  first 
ten  or  fifteen  years  of  a  line  being  opened  in  a  very 
sparsely-populated  district;  but  they  are  none  the  less 
calculated  to  induce  the  development  of  new  lines  in 
districts  where  they  might  not  otherwise  be  laid  down  for 
many  years  later,  and  thus  to  explain  the  unique  position 
which  is  occupied  by  the  United  States  in  regard  to 
railway  mileage. 

The  fact  that  the  American  railroads  have  been  con- 
structed without  any  considerable,  and  in  very  many 
cases  with  absolutely  no  expense  on  account  of  land 
purchase,  explains  to  some  extent  their  generally  low 
capital  cost  by  comparison  with  European  lines.  There 
are,  however,  very  remarkable  differences  as  between  one 
State  and  another  in  this  regard,  which  are  not  by  any 
means  adequately  explained  by  differences  in  the  cost 
or  concessions  of  land.  Thus,  we  find  that  in  the  New 
England  States,  the  cost  of  road  and  equipment  ranged, 

^  It  is  not  to  be  assumed  that  all,  or  even  the  majority  of  railways  have 
been  endowed  in  this  way.  The  Census  Report  on  American  railways 
hhows,  on  the  contrary,  that,  on  the  mileage  constructed  to  the  end  of  1879, 
20)  million  dollars  had  been  expended  for  land,  which  represents  an 
average  of  ^£234.7  per  mile  of  line  constructed. 
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at  the  end  of  1884,  from  a  minimum  of  30,000  dollars  per 
mile  in  New  Hampshire,  to  a  maximum  of  80,000  dollars 
in  Massachusetts.  In  the  Middle  States,  the  variations 
ranged  from  a  minimum  of  29,000  dollars  in  Delaware  to 
a  maximum  of  106,000  dollars  in  New  Jersey ;  and  even 
in  the  Pacific  States  we  find  such  disparities  as  31,000 
dollars  per  mile  in  Utah,  and  87,000  dollars  in  California.^ 

Then,  again,  it  seldom  happens  that  in  the  United 
States  the  cost  of  a  railway  and  its  equipment  corresponds, 
as  it  ought  to  do,  to  the  total  capital  expenditure.  There 
is  no  country  in  the  world  where  the  business  of  watering 
stocks  is  better  understood  or  carried  out  niiore  systemati- 
cally, and  on  so  large  a  scale.  For  this  reason^  there  is  liable 
to  be  a  great  deal  of  error  entertained  in  reference  to  the 
actual  cost  of  American  lines. 

It  may  be  well  to  furnish  a  few  examples  of  what  is 
meant.  In  the  case  of  the  Pennsylvania  railways,  the 
total  cost  of  the  road  and  equipment  is  returned  at  471  mil* 
lions  of  dollars,  but  the  total  capital  expenditure  is  placed 
at  823!  millions  of  dollars,  or  58  per  cent.  more.  Of  the 
difference,  it  is  probable  that  a  considerable  share  has  been 
expended  in  the  purchase  of  coal«lands,  &c.,  but  it  is  no 
secret  that  a  large  part  of  it  is  simply  ** watered"  capital, 
for  which  no  equivalent  whatever  has  been  received.  There 
are  many  similar,  if  not  equally  flagrant,  examples. 

In  1872,  the  difference  between  the  total  cost  of  Ameri- 
can railways  and  their  equipment,  and  the  total  capital 
of  the  system,  was  85^  millions  of  dollars.  In  1884,  this 
sum  had  been  increased  to  upwards  of  162  millions  of  dol- 
lars. In  1872,  the  watered  capital  amounted  to  an  average 
of  about  1800  dollars  per  mile,  but  in  1884,  the  average  of 
such  capital  was  only  1343  dollars  per  mile.  At  the  end 
of  1884,  fully  10  per  cent,  of  the  total  capital  embarked  in 
American  lines  was  additional  to  the  actual  cost  of  the 
railways  and  their  equipment,  and  the  greater  part  of  it 
may  be  regarded  as  representing  "  watered  "  stock. 

1  **  Poor  8  Mannal  of  Railroadi  of  the  United  Stotes  for  1884.*' 
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Nevertheless,  the  average  cost  of  the  American  railroads 
has  been,  and  continues  to  be,  considerably  under  that  of 
Europe.  In  1872,  that  average  was  just  ;£'9CXX)  per  mile. 
In  1883,  it  had  increased  to  ;£*  11,092  per  mile.  This 
increase  of  ;£^2092,  or  23  per  cent,  per  mile  of  line  open, 
is  to  be  explained  by  a  number  of  circumstances  that 
have  applied,  in  greater  or  less  degree,  to  almost  every 
country  of  importance.  It  has  been  created,  as  regards 
the  United  States,  partly  in  consequence  of  an  increased 
mileage  of  double  line,  partly  because  of  a  better  align- 
ment, increased  stability,  heavier  rails,  and  superior  traffic 
facilities  and  accommodation.  As  they  now  generally 
stand,  European  railroads  have  cost  an  average  of  ;£^24,95o 
per  mile,  against  an  average  of  £1 1,092^  for  the  United 
States,  making  a  difference  in  favour  of  American  lines 
of  jfi"! 3,858  per  mile,  or  55  per  cent.  This  difference 
is  so  remarkable,  that  we  might  well  be  excused  for 
inquiring  into  its  causes;  but  as  these  will  be  more  or 
less  referred  to  in  other  parts  of  this  work,  we  shall  simply 
add  here  that  the  chief  has  been  the  generally  low  cost  of 
land,  and  the  more  unsubstantial  character  of  the  works 
of  construction.  The  United  States,  moreover,  have  prob- 
ably a  larger  proportion  of  flat  surface,  relatively  to  total 
area,  than  any  European  country  except  Holland,  and  the 
cost  of  embankments,  viaducts,  &c.,  which  are  the  most 
expensive  items  in  railway  construction,  has  thus  been 
brought  down  to  a  minimum. 

The  total  cost  of  the  railways  of  the  United  States  to 
the  1st  June  1880,  is  thus  stated  in  the  Census  Beport  for 
that  year : — 

^  This  figure  is  the  cost  of  the  road  and  equipment  only,  the  average 
capital  expenditure,  as  ascertained  by  dividing  the  open  mileage  into^the 
total  capital  expenditure,  being  ;f  12,435  per  mile.  There  is  no  account  of 
the  proportion  of  the  total  capital  expenditure  on  European  lines  that  is 
due  to  the  cost  of  road  and  equipment  alone. 
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Statement  showing  the  several  Items  of  Cost  involved  in  the  Construetien 
of  the  Railways  of  the  United  States  in  iS8a 


Items. 


Construction  of  road 
Equipment        .... 

Lands 

Stocks 

Bonds       

Telegraph  lines  and  miscellaneous 

Total  permanent  investments 


Totals. 


;f822,400,000 
83,000,000 
20,600,000 
36,900,000 
31,800,000 
4C^  900,000 


;fi,035,6oo,ooo 


ATerage  per 
Mile. 


945-5 

234.7 

439 

369 

487 


/:i  1,798 


It  is  a  matter  for  regret  that  there  exist  no  data  that 
would  enable  a  comparison  of  these  several  items  to 
be  made  with  the  corresponding  items  for  European 
railways. 

The  cost  of  construction  and  the  efficiency  for  traffic 
purposes  of  a  railway  system,  are  necessarily  more  or  less 
-affected  by  the  proportions  of  single  and  double  track. 
In  the  early  history  of  the  railroads  of  the  United  States, 
single  track  was  the  almost  invariable  role.  As  the 
traffic  increased,  and  with  it  the  resources  at  the  com- 
mand of  the  several  companies,  the  mileage  of  double 
track  was  largely  augmented.  At  the  end  of  1883,  there 
were  149,181  miles  of  track,  and  120,549  miles  of  line 
open.  The  comparative  cost  of  each,  for  the  several  groups 
of  States,  was  as  under : — 
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Statement  tkowtng  the  CapUal  Expenditure  per  Open  MUe  and  per  MtU  of 
Track  <m  the  RaUwaye  of  the  United  StaUi  in  1884. 


\ 


Grcups. 

Total 
Line. 

Total 
Tnck 

Total 

Capital 

(x  doL  s=  1000). 

Capital  per  MUe  of 

Line* 

Track. 

New  England 

Middle 

Southern 

Western 

Pacific 

United  SUtes 
Da,  1882     . 

6,322 

17,531 
18,865 

7o»345 
7,486 

9,063 
27,776 
21,465 
82,550 

8,327 

dolfl. 
360,317 

2,012,536 
888,304 

3.681,034 
553,281 

doU. 

56,994 

114,800 

47,087 
52,328 
73,908 

doll. 
39.205 

72.098 

41.384 
44,592 
66,444 

120,549 
114,461 

149,181 
140,960 

7,495,472 
7,016,750 

62,178 
61,303 

50^244 
49.778 

It  will  be  noted  that,  even  in  reference'  to  the  mileage 
of  single  line  open,  there  have  been  enormous  difTerences 
of  cost,  the  New  England  States  showing  the  minimum  of 
39,205  dollars,and  the  adjacent  Middle  States  the  maximum 
of  72,098  dollars.  The  difference  is  largely  a  reflection  of 
the  superior  strength  and  stability  of  the  work  executed 
in  the  Middle  States ;  but,  as  regards  the  Pacific  States, 
the  high  average  capital  cost  per  mile  of  track  has  no 
doubt  a  close  relation  to  the  higher  cost  of  labour  and 
material. 

For  the  purpose  of  exliibiting  in  a  compendious  form 

the  leading  financial  features  of  American  railroads,  and 

of  indicating  their  principal  tendencies  witliin  recent  years, 

we  have,  in  the  following  table,  shown  the  principal  data 

for  the  years  1872  and  1883  :^ — 
-^ 

^  In  the  compilation  of  this  table,  we  have  made  use  of  the  dcUa  given 
in  Mr.  Giffen's  valuable  work  on  "  American  lUilroads  as  Investments," 
as  regards  the  year  1872. 
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This  table  is  in  every  way  remarkable,  and  is  likely  to 
repay  careful  perusal.  It  shows,  among  other  striking 
facts,  that  there  has  been  a  fall  in  both  gross  and  net 
earnings  per  mile  of  line  open  ;  that  the  goods  traffic  has 
in  America,  as  in  our  own  country,  been  growing  in  rela- 
tive importance  ;  that  the  working  expenses  per  mile  have 
been  largely  reduced,  and  were  only  59  per  cent,  of  the 
gross  earnings  in  1883,  as  against  6$  per  cent,  in  1872 — a 
result  that  presents  a  remarkable  contrast  to  the  experience 
of  British  lines  within  the  same  period ;  ^  and  that  there 
has  been  a  consequent  increase  in  the  proportion  of  net  to 
gross  earnings.  On  the  whole,  it  is  not  too  much  to  say 
that  the  comparison  redounds  to  the  credit  of  American 
railway  administration. 

With  a  view  to  enabling  the  foregoing  returns  to  be  com- 
pared with  similar  returns  for  the  United  Kingdom,  we  have 
prepared,  in  a  somewhat  different  form,  a  table  in  which  the 
principal  data  for  passenger  and  goods  traffic  are  set  forth: — 


Statement  shounng  the  Revenue  Train  Mileage  for  Hie  United  Kingdom 

and  the  United  States,  respectively,  in  i88a 

Items. 

United  SUtes. 

United  Kingdom. 

Miles  of  line  open      .... 

87,782 

•  •  * 

Earnings  per  mile      . 

;fi,322 

;f  3.800 

Expenses  per  mile 

;f,«04 

;f  2,000 

Net  earnings  per  mile 

;f5i8 

;fi,8oo 

Mileage  (freight  trains) 

251,022,710 

127,618,000     , 

Earnings  per  mile 

5s.  sJd. 

68.  id.        j 

Expenses  per  mile'     . 

3s.  I  id. 

s 

Net  receipts  per  mile .         . 

28.  9^d. 

s 

Mileage  of  passenger  trains 

138.225,621 

i38,i75»ooo 

Earnings  per  mile 

48.  8^d. 

4»-  3d- 

Expenses  per  mile  '    . 

3s.  2d. 

s 

Net  receipts  per  mile 

18.  9id. 

1 

^  In  England  and  Wales,  in  the  same  interval,  the  working  expemes 
rose  from  49.5  to  52.6  per  cent,  of  the  total  traffic  receipts. 

'  Includes  expenditure  on  partly  completed  roads  under  construction. 

*  The  Board  of  Trade  returns  do  not  distinguish  the  expenses  of  work- 
ing passenger  and  goods  traffic,  and  the  net  receipts  from  each  are  also, 
for  that  reason,  not  ascertainable. 
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We  have  now  seen,  in  a  roughly  approximate  way, 
what  American  railroads  are.  It  still  needs  that  we 
should  approach  what  is  probably  the  most  interesting 
part  of  this  inquiry,  and  consider  what  they  have  done. 

Mr.  Edward  Atkinson  of  Boston  declares  that  American 
railways  have  been  "the  prime  factor  in  enabling  the 
people  of  the  United  States  to  overcome  the  losses  of  the 
Civil  War,  in  enabling  the  Government  to  resume  specie 
payment,  and  in  establishing  prosperity  on  a  solid  basis."  ^ 

These  are  strong,  and  some  will  be  likely  to  say,  most 
singular  claims.  They  are,  nevertheless,  not  too  strong, 
however  singular. 

From  a  variety  of  causes,  the  railroads  of  the  United 
States  have  within  the  last  twelve  or  fifteen  years  accom- 
plished one  of  the  most  remarkable  economic  revolutions 
of  either  ancient  or  modern  times.  The  average  rate  at 
which  the  goods  traffic  of  the  country  is  carried  has  been 
reduced  by  something  like  one-half,  and,  in  some  excep« 
tional  cases,  by  much  more  even  than  that. 

In  the  preceding  chapter  (p.  305)  we  have  shown  that 
on  the  New  York,  Central,  and  Hudson  River  line,  between 
1865  and  1883,  the  average  gross  earnings  received  from 
all  descriptions  of  traffic  fell  from  i.72d.  to  045d.,  the 
average  expenses  from  i.26d.  to  o.34d.,  and  the  average 
net  earnings  from  o.45d.  to  0.1  id.  per  ton  per  mile. 
The  New  York  Central  line  had,  therefore,  in  1883  re- 
duced its  average  profit  for  moving  a  ton  of  freight  one 
mile  to  a  fraction  over  a  tenth  of  a  penny.  In  other  words, 
one  ton  was  moved  fully  nine  miles,  or  nine  tons  were  moved 
one  mile,  for  less  than  a  penny !  It  certainly  does  not  look 
86  if  there  was  a  margin  here  for  further  reduction. 

It  has  been  ascertained  that  the  experience  of  the 
New  York,  Central,  and  Hudson  Biver  Railroad  has  been 
typical  of,  and  strictly  analogous  to,  that  of  the  chief 
railways  throughout  the  country.  The  average  reduction 
of  goods  traffic  rates  over  the  period  under  consideration 

1  Pamphlet  on  the  Railroad  and  the  Farmer,  New  York,  1883. 
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has  been  quite  one  halfpenny  per  ton  per  mile.  This 
means  an  average  annual  reduction,  on  the  present  goods 
traffic  movement  of  the  United  States,  of  quite  one  hundred 
millions  sterling  per  annum  ! 

What  other  economic  movement  of  recent  times  has 
accomplished  such  a  result?  Let  us  try  to  appreciate 
what  these  figures  mean. 

A  hundred  millions  sterling  per  annum  is  considerably 
more  than  the  total  annual  income  of  the  United  Eling* 
dom  for  army,  navy,  and  all  other  expenses  of  Govern- 
ment. It  is  about  one-seventh  of  the  national  debt,  so 
that  our  enormous  fiscal  burdens  might  be  wiped  ofi 
within  eight  years  by  the  savings  of  which  the  rail- 
roads of  the  United  States  have  within  the  last  decade 
annually  made  a  present  to  the  people  of  that  country. 
A  hundred  millions  sterling  is  thirty  millions  mxyre  than 
the  total  annual  income  from  all  sources  of  the  railways 
of  the  United  Kingdom,  and  nearly  double  the  present 
total  annual  income  from  British  agricultural  rents. 

This  colossal  concession  to  the  trade  and  industry  of 
America  has  had  both  immediate  and  far-reaching  con- 
sequences. Its  more  immediate  efiects  have  been  to 
enable  the  remotest  cattle-breeder  and  wheat-grower  in 
the  United  States  to  obtain  access  to  other  markets  than 
his  own,  and  thereby  to  enter  into  the  world's  competi- 
tion for  the  supply  of  the  world's  markets.  Its  ultimate 
results  are  to  be  witnessed  in  the  extraordinary  cheapness 
of  the  bread-stuffs  furnished  to  England  by  the  United 
States,  and,  as  a  necessary  consequence  thereof,  by  other 
countries ;  in  the  singularly  severe  and  protracted  depres- 
sion of  British  agriculture ;  and  in  the  complete  discom- 
fiture of  many  interests  that  were  fairly  strong  and 
capable  of  holding  their  own  until  this  fiscal  monster 
came  to  the  front 

It  is,  therefore,  not  too  much  to  say  that  the  railway 
rate  wars  and  reductions  in  the  United  States  have  not 
been  the  least  potent  cause  of  the  seriously  depressed 
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condition  of  commerce  and  agriculture  throughout  Europe 
at  the  present  time,  and  that  they  have  exercised  an 
equally  potent  influence  in  the  development  of  the  same 
interests  in  the  country  in  which  they  have  occurred. 

On  some  of  the  principal  American  lines,  the  average 
rate  per  ton  carried  one  mile  has  been  reduced  to  less 
than  one  halfpenny.  The  following  shows  the  average 
rates  on  a  number  of  the  principal  lines  in  1880: — 

SUUemerU  thountig  the  Average  Tonnage  of  Ooodt  Trc^  Carried  on  the 
Fifteen  Leading  Railway t  of  the  United  State*  in  i88a 


Baflways. 

Tonnaffe 
Carried 

Tons  Carried 
One  Mile 

Length 

Average 
ReoeiptB 
per  Ton 
per  MUe. 

(x  =  1000) 

(Z  ss  1000). 

of  Lead. 

T.ns. 

Ton.MUea. 

Miles. 

Cents. 

PenDsylvania 

25,016 

3.165,725 

126 

a89 

New  York  Central 

io»533 

2,525,139 

240 

a86 

Lake  Shore  and  Michigan 

8.350 

1,851,166 

222 

a76 

New  York  and  Lake  Erie 

8»7i5 

1,721,112 

^97 

a84 

Baltimore  and  Ohio 

lO^ToS 

1,725,855 
449,580 

171 

0.89 

Central  Pacific 

1,829 

246 

2.49 

Chicago,     Burlington,     and  | 
Qaincey      .        .        .         | 

4,948 

1,173.001 

237 

I. II 

Philadelphia  and  Reading 

12,636 

834,431 

66 

1.61 

Chicago  and  North- Western  . 

S»328 

816,739 

153 

1-47 

Union  Pacific 

992 

436,054 

440 

1.99 

Chicago,  Milwaukee,  and  St 
Paul   .... 

2,927 

442,907 

151 

1.72 

Chicago,  Rock   Island,   and 
Pacific 

2,966 

664,861 

224 

1.21 

• 

Wabath,  St  Louis,  and  Pacific 

3,919 

947,369 

242 

0.80 

Bfichigan  Central  . 

3.656 

727,254 

199 

aSo 

Atchison,Topeka,  and  SantaP^ 
Totals    . 

872 

266,174 

305 

2.09 

102,801 

17,747,375 

172 

1.05 

On  seven  of  the  principal  American  railroads,  therefore, 
the  average  rate  per  ton  per  mile  in  1880  was  less  than 
one  halfpenny,  while  on  one  line — the  Lake  Shore  and 
Michigan — it  was  only  about  three-quarters  of  that  humble 
coin.  This,  be  it  remembered,  was  the  average  charge  for 
aU  traffic,  and  not  for  one  description  only.    It  compares 
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very  favourably  indeed  with  the  lowest  European  averages, 
which  we  have  shown  elsewhere  (p.  277)  to  be  o.76d.  per 
ton  per  mile  in  Holland,  and  o.77d.  per  ton  per  mile  in 
Belgium.  So  far  as  England  is  concerned,  there  is  no 
clue,  as  we  have  elsewhere  shown,  to  the  average  ton-mile 
rate ;  but  on  ,the  great  coal-carrying  lines,  where  the  lowest 
rates  are  to  be  found,  the  average  ton- mile  charge  for  the 
transport  of  that  mineral  to  the  metropolis  in  full  train* 
loads  is  as  nearly  as  possible  identical  with  the  average  of  the 
United  States  railways  for  1880,  05  applied  to  all  descrip- 
tions of  traffic.  It  is  probable  that  the  average  ton-mile 
rate  on  English  railways  will  not  be  much,  if  any,  under 
i^d.,  which  is  just  three  times  the  amount  charged  on  the 
principal  American  lines,  as  already  ascertained.  If  the 
assumed  English  average  were  now  charged  on  the  Ameri- 
can railroads,  the  income  of  the  latter,  on  the  freight  carried 
in  1884,  would  have  been  2CX)  millions  sterling  more  than 
it  really  was ! 

It  is  not,  however,  to  be  supposed  that  all  American 
railroads  are  alike.  On  local  lines,  with  a  short  average 
length  of  lead,  the  average  ton-mile  rates  are  higher  than 
on  the  great  trunk  lines,  where  the  traffic  is  much  heavier, 
and  the  length  of  lead  much  longer.  This  explains  the 
fact  that,  if  we  take  the  average  of  a  State,  or  group  of 
States,  we  shall  find  the  average  ton-mile  rates  higher 
than  on  individual  lines.  In  the  States  that  have  the 
shortest  leads,  the  rates  are  the  highest ;  and  hence,  among 
the  New  England  States,  Rhode  Island  comes  out  with  an 
average  of  3.4  cents,  while  Massachusetts  has  only  1.6  cents 
per  ton  per  mile.  The  average  of  New  York  State,  taking 
both  short  and  long  lines,  is,  however,  under  Jd.  per  ton 
per  mile,  and  the  average  of  the  whole  of  the  New  Eng- 
land and  Middle  States  in  1883  only  amounted  to  i.i 
cent  per  ton  per  mile.  On  all  railways  alike,  so  far  as 
the  available  data  throw  light  upon  the  real  facts,  there 
has  been  a  substantial  reduction  of  rates  within  the  last 
twelve  or  fifteen  years,  although,  as  will  be  seen  from  the 
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following  table,  there  are  large  variations  of  charge  as 
between  the  several  States : — 

SUUejnent  thowing  the  Number  of  Ton-MUet  on  the  BaUroada  of  the  New 
England  and  Middle  State*  of  America  in  1883,  and  the  Average  RaUs 
per  Ton  per  Mile, 


Number  of  Tons 

Gross  Earnings 

ATemge 

UnfA 

States. 

Carried  One  Mile 

from  Freight 

(i  —  zooo). 

(x  doL  =  xooo). 

|M7r   J.UU 

perMUe. 

Ton-Miles. 

DoU. 

Cents. 

Maine 

159,984 

2,77^ 

1-7 

New  Hampshire 

140,327 

2,383 

1.7 

Vennont         .... 

232,248 

2,774 

1.2 

Massachusetts 

1,015,644 

16,492 

1.6 

Rhode  Island .... 

16,796 

574 

3-4 

Connecticut    .... 

• 

Total,  New  England    . 

242,114 

S.438 

2.2 

1,807,113 

30,437 

1.7 

New  York      .... 

6,040,404 

55,371 

0.9 

New  Jersey     .... 

1,140,071 

14,369 

^3 

Pennsylvania  .... 

7,859,109 

85,612 

I.I 

Delaware         .... 

14,146 

488 

3-4 

Maryland        .... 

996,144 

10,649 

I.I 

West  Virginia 

Total,  Middle  States    . 
Totals  and  average  . 

50,180 

610 

1.2 

16,100,054 

167,100 

I.O 

35,814,334 

395,073 

I.I 

We  have  now  to  consider  the  twofold  problem,  Why  has 
this  been  done,  and  how  has  it  been  done  ?  In  examining 
these  two  points,  we  would  ask  the  railway  authorities  of 
Europe  to  read,  mark,  and  learn,  with  the  closest  atten- 
tion, the  facts  that  we  are  about  to  state. 

It  is  not  for  a  moment  pretended  that  a  sense  of  duty, 
or  motives  of  practical  benevolence,  have  been  at  the  bot- 
tom of  the  revolution  in  railway  rates  that  the  United 
States  have  witnessed  during  the  last  few  years.  Ameri- 
can railroad  managers  are  scarcely  the  men  to  allow 
either  consideration  to  influence  their  command  over  the 


322  RAIL WA  Y  PROBLEMS. 

almighty  dollar.  They  are  not,  perhaps,  in  this  respect 
either  better  or  worse  than  their  English  and  Continental 
congeners.  Their  motif  in  the  majority  of  cases  is  iden- 
tical with  that  of  which  we  are  so  fully  cognisant  in 
England — to  impose  upon  the  traffic  as  high  rates  as  it 
will  bear,  and  competition  will  allow  them  to  secure.  The 
latter  is  especially  the  determining  consideration.  Most 
of  the  great  trunk  lines  in  the  United  States  are  exposed 
to  competition  from  other  lines  of  railway,  from  canals, 
from  lakeS;,^nd  from  rivers.  This  competition  has  com- 
pelled them  to  so  set  their  house  in  order  as  effectually  to 
meet  it.  They  have  met  it  in  no  half-hearted  fashion,  but 
with  a  measure  of  energy,  capacity,  and  large-heartedness 
that  will  ever  redound  to  their  credit. 

It  would  be  an  easy  matter  to  adduce  statistical  evid- 
ence of  the  effect  of  canal  and  lake  competition  in 
reducing  the  freight  charges  on  the  American  railways. 
If  we  take  the  commerce  of  the  city  of  St  Louis,  as  a 
case  in  point,  we  find  that  in  1871,  33.68  per  cent,  of  the 
whole  was  received  and  shipped  by  river,  and  66.32  by 
railway.  In  1882,  the  proportion  received  and  despatched 
by  railway  had  increased  to  87.14  per.  cent.,  while  that 
falling  to  river  transportation  had  fallen  to  12.86  per  cent 

Again,  the  receipts  of  grain  at  New  York  rose,  between 
1 87 1  and  1880,  from  52^  to  71  millions  of  bushels  by 
canal,  and  from  34  to  95^  millions  of  bushels  by  railway. 
There  was,  therefore,  an  increase  of  36  per  cent  by  canal, 
and  of  180  per  cent  by  rail 

Corroborative  evidence  is  furnished  by  the  ton-mile 
movement  of  traffic  on  the  New  York  State  canals,  and 
the  New  York  Central  and  New  York,  Lake  Erie,  and 
Western  Eailways,  respectively.  Between  1870  and  1880, 
the  tons  carried  one  mile  on  the  canals  only  increased 
from  904J  millions  to  1223 J  millions,  while  the  movement 
of  traffic  on  the  two  competing  railroads  specified  rose 
from  1668  millions  to  4246  millions  of  ton-miles. 

It  is  clear,  therefore,  that  canal  competition  has  had  a 
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very  great  deal  to  do  with  the  lowering  of  rates  on  the 
railways  of  the  United  States.  In  a  scarcely  minor  de- 
gree, the  rivalry  of  the  railroads  with  each  other  have  con- 
tributed to  the  same  result.  Neither  cause  is  at  work  to 
any  material  degree  in  England,  since  canal  competition 
has  virtually  been  rendered  impossible,  by  the  control  that 
has  been  acquired  over  the  canal  system  by  the  railway 
corporations ;  and  the  railways  endeavour,  in  a  great  many 
cases,  where  there  is  a  plurality  of  routes  to  the  same 
centres,  to  arrange  the  rates  on  a  common  basis. 

But  how,  it  may  well  be  asked,  has  it  been  possible  for 
American  railways  to  make  an  annual  concession  equal  to 
lOO  millions  sterling  to  the  trade  and  commerce  of  the 
country,  and  yet  maintain  their  solvency?  This  is,  in 
truth,  at  once  the  most  remarkable  and  the  most  appa- 
rently incredible  feature  of  the  whole  matter;  nor  is  the 
matter  rendered  more  intelligible,  on  the  face  of  it,  when 
we  find  that,  concurrently  with  this  enormous  reduction 
of  traffic  rates,  the  American  railroads,  as  a  whole,  have 
increased  their  percentage  of  net  receipts,  or  profit,  on  the 
cost  of  their  construction,  from  2.8  per  cent  to  5.4  per 
cent,  between  1871  and  1884. 

English  railway  directors  and  engineers  are  accustomed 
to  observe — "  Oh,  yes ;  we  hear  all  that  you  say  about 
the  remarkable  reductions  of  freight  on  American  railroads, 
and  it  looks  very  pretty  on  the  face  of  it ;  but  before  we 
accept  it  as  gospel,  we  should  like  you  to  tell  us  how  it  is 
done." 

To  answer  this  interrogatory  satisfactorily  would  practi- 
cally involve  a  history  of  American  railway  development 
over  the  last  fifteen  or  twenty  years.  The  economy  of 
which  American  railway  administrators  are  so  proud  has 
not  been  the  product  of  any  one  influence  or  improve- 
ment   But  it  has  been  mainly  attributable  to — 

(a.)  The  increase  in  the  capacity  of  the  goods  wagons 
relatively  to  the  tare. 
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(b.)  The  increase  of  the  average  load  hauled  per  train, 
(c.)  The  increased  duty  got  out  of  the  locomotives, 
(rf.)  The  better  condition  of  the  permanent  way,  and 
consequent  economy  of  repairs. 

The  type  of  wagon  or  car  generally  adopted  on  American 
lines  is  now  very  much  larger  than  that  of  a  few  years 
ago.  Until  1876,  the  standard  capacity  of  the  ordinary 
goods  wagon  was  about  nine  gross  tons.  About  1877,  the 
capacity  was  increased  on  several  lines  to  twelve  tons, 
and  since  1879  there  has  been  a  further  increase  to  about 
eighteen  or  twenty  tons.  The  comparative  weights  of  a 
Pennsylvania  Railroad  box-car  in  1870  and  188 1  were  as 
under : — 


Z870. 

z88i. 

Weight  of  car 
Weight  of  load     . 

Totals   . 

IbB. 
20,500 

20,000 

lbs. 
22,000 

40,000 

40,500 

62,000 

showing  for  1870  a  live  or  pa3ring  load  that  was  only 
49.38  per  cent,  of  the  total,  as  against  64.52  per  cent,  of 
the  total  in  188 1,  or  an  increase  of  15.14  per  cent,  in  the 
latter  year.  This  increase  is  so  much  clear  gain  to  the 
railway  companies,  since  the  road  has  been  strengthened 
and  improved  to  support  the  larger  loads,  and  the  wear 
and  tear  is  not  appreciably  greater.  Concurrently  with 
the  adoption  of  a  larger  size  of  wagon,  the  live  load 
been  considerably  increased.  On  the  Pittsburg,  Fort 
Wayne,  and  Chicago  Railway,  for  example,  the  average 
load  per  wagon  has  been  increased  from  7.98  tons  in  1867 
to  10.65  tons  in  1881,  an  increase  of  about  33  per  cent.^ 
We  have  next  to  consider  the  extent  and  the  effect  of 

^  Official  Report  on  the  Internal  Commerce  of  the  United  States  for 
1882. 
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the  increase  of  the  average  load  carried  on  American  lines. 
The  progress  that  has  been  made  in  this  direction  is  a 
matter  of  common  knowledge  in  the  United  States.  On 
the  several  divisions  of  the  Pennsylvania  Railroad,  which 
may  be  regarded  as  a  type  of  the  practice  of  the  best  lines, 
the  average  number  of  tons  hauled  one  mile  per  loco- 
motive increased  from  2.1  millions  in  1870  to  5.1  millions 
in  1 88 1,  being  an  increase  within  eleven  years  of  143  per 
cent^  On  the  Pittsburg,  Fort  Wayne,  and  Chicago  Rail- 
road the  average  tonnage  carried  in  goods  trains  rose  from 
102.8  tons  in  1867  to  171.53  tons  in  1881,  being  an  increase 
of  66.9  per  cent. ;  and  on  the  Philadelphia  and  Erie  road, 
within  the  same  interval,  the  average  load  increased  from 
118  to  275  tons,  or  133  per  cent.  The  increase  of  load 
over  the  whole  of  the  principal  lines  may  not  be  quite 
equal  to  this  high  figure,  but  it  has  been  of  such  general 
application  as  to  have  powerfully  contributed  to  the  result 
under  consideration. 

The  third  means  of  increased  economy  that  has  been 
specified — the  increase  of  duty  got  out  of  the  locomo- 
tives employed  on  the  American  railroads — ^has  almost 
been  identical  with,  and  consequent  upon,  the  greater 
average  weight  of  the  trains  already  referred  to.  But  it 
is  not  only  that  the  locomotives  have  been  designed 
and  built  to  carry  heavier  loads ;  they  have  also  accom- 
plished a  much  greater  average  mileage.  On  the  Pennsyl- 
vania Railroad,  for  example,  the  average  distance  covered 
by  each  locomotive  in  1881  was  29,297  miles,  as  compared 
with  19,888  miles  in  1870,  showing  an  increase  of  9409 
miles  per  locomotive,  or  about  47  per  cent  This,  of 
course,  represents  the  employment  of  a  very  much  smaller 
ratio  of  rolling  stock  to  freight  carried.  It  is,  therefore, 
clear  that,  measured  by  the  ton-mileage  test,  which  is, 
perhaps,  the  best  one  that  could  be  applied,  each  locomo- 

^  See  Mr.  W.  P.  Shinn's  Report  on  the  Efficiency  of  the  American 
Railroad  System,  in  the  Official  Report  on  the  Internal  Commerce  of  the 
United  States  for  1S82. 
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tive  employed  on  this  important  system  was  made  to  do 
143  per  cent,  more  work  in  1881  than  in  1870.  Surely 
this,  of  itself,  is  enough  to  convince  the  most  sceptical  as 
to  the  real  import  of  the  economies  in  question. 

But  it  is  possible  that  railway  authorities,  who  are  little 
in  love  with  American  practices  and  claims,  may  be  dis- 
posed to  argue  that  this  great  increase  of  work  per 
locomotive  must  have  been  attained  at  a  very  serious 
proportionate  increase  of  cost  in  fuel  and  repairs.  This 
has  really  not  been  the  case.  On  the  contrary,  it  is  found, 
on  the  Pennsylvania  line,  that  the  average  cost  of  repairs 
per  locomotive,  per  100  miles  run,  fell  from  16.45  dollars 
in  1865,  and  9.13  dollars  in  1870,  to  6.02  dollars  in  1881, 
being,  as  compared  with  the  highest  figure,  a  fall  of  10.43 
dollars  per  100  miles.  If  the  same  average  fall  had  oc- 
curred over  all  the  mileage  open  in  the  United  States,  it 
would  mean  that  in  1883,  when  389  millions  of , train-miles 
were  run,  the  cost  of  locomotive  repairs  would  be  40 
millions  of  dollars  less  than  it  would  have  been  in  1865 
for  the  same  train-mileage. 

Among  minor  sources  of  economy,  but  yet  important 
ones,  may  be  named  the  consolidation  of  connecting  lines 
under  one  management,  with  the  effect  that,  whereas,  in 
1 860,  it  rarely  happened  that  500  miles  of  railroad  were 
under  the  same  administration,  the  rule  now  is  to  have 
from  1000  to  3000  miles  so  controlled;  the  running  of 
freight  trains  at  higher  rates  of  speed ;  ^  the  adoption  of  a 
system  known  as  "  running  locomotives,  first  in,  first  out," 
under  which,  by  having  more  crews  than  locomotives,  nearly 
50  per  cent,  more  service  is  got  from  the  latter,  with  less 
deterioration,  due  to  frequent  alterations  of  heating  and 
cooling ;  the  running  of  cars  through  from  the  centres  of  pro- 
duction to  tide-water  without  transhipment;  increased 
terminal  facilities ;  and  improved  methods  of  signalling. 

^  In  1867,  it  was  believed  by  high  railway  authorities,  and  actually 
resolved  on  the  Pennsylvania  Railway,  that  the  speed  of  goods  trains 
should  not  exceed  an  average  of  6  miles  an  hour ;  but,  with  better  per- 
manent way,  15  to  20  miles  per  hour  has  now  become  the  rule. 
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CHAPTER  XXII. 

COLONIAL  RAILWAYS,^ 

The  subject  of  the  railway  development  of  our  colonies 
is  one  of  the  greatest  possible  importance,  not  only  to 
the  inhabitants  of  "Greater  Britain,"  but  also,  and  in 
a  scarcely  less  degree,  to  the  mother-country  as  well. 
There  are  several  reasons  for  this  undoubted  fact.  The 
most  obvious,  and  the  one  that  is  at  once  likely  to  occur 
to  the  mind,  is  that  the  mother-country  has  hitherto 
been,  and  is  likely  for  a  long  time  to  remain,  the  chief 
source  whence  the  colonies  draw  the  materials  necessary 
for  the  construction  and  working  of  their  railways.  But 
there  is  another,  and  perhaps  a  more  paramount,  reason 
than  this,  since  every  increase  to  the  railway  resources 
of  our  colonies  provides  them  with  additional  facilities 
for  opening  up  their  immense  virgin  lands ;  for  promoting 
their  population  and  prosperity ;  for  exporting  their  own 
produce,  and  importing  that  which  Europe,  and  especially 
the  mother-country,  sends  them  in  return ;  and,  finally,  for 
supplying  the  inhabitants  of  these  islands  with  the  food 
which  we  are  increasingly  unable  to  grow  at  home. 

It  is  manifestly  not  an  easy  matter  to  compress,  within 
the  short  space  of  time  available,  the  salient  features  of  so 
vast  a  question  as  that  of  colonial  railway  development. 
At  the  very  threshold,  we  have  to  face  the  difficulty  of 
how  to  treat  the  subject,  which,  to  do  it  justice,  should 

^  This  chapter  was  read  as  a  paper  at  the  Colonial  and  Indian  £xhibi> 
tion  on  July  27th,  1886— the  Right  Hon.  A.  J.  MundeUa,  President  of  the 
Board  of  Trade,  in  the  chair.  An  abstract  of  the  paper,  nearly  two  columns 
long,  appeared  in  The  TimeSf  together  with  a  leading  article,  commending 
its  conclusions. 
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be  examined  from  many  points  of  view,  and  especiaUy 
from  those  of  the  economist,  the  engineer,  the  investor, 
and  the  general  public. 

If  we  take  our  fifteen  principal  colonies,  including 
India,  Canada,  and  the  Australias,  we  find  that  they 
possessed  a  total  of  about  30,000  miles  of  railway  at  the 
end  of  1884,  being  one  mile  of  railway  to  every  269 
square  miles  of  area,  and  every  7379  inhabitants.  In 
the  United  States,  there  is  one  mile  of  railway  to  every 
25  square  miles  of  area,  and  every  2321  inhabitants.  In 
the  United  Kingdom,  there  is  a  mile  of  railway  to  every 
six  miles  of  area,  and  every  2000  inhabitants ;  and  if  we 
take  the  United  States,  Europe,  and  the  British  colonies 
together,  we  find  one  mile  of  railway  to  every  57.5  square 
miles  of  area,  and  every  2467  inhabitants. 

In  considering  the  extent  of  railway  facilities  actually 
necessary  to  each  colony,  its  natural  resources  must  be 
duly  estimated  and  allowed  for.  It  is  impossible  that  we 
can  furnish  a  standard  of  adequate  colonial  railroad  ser- 
vice based  on  European  data,  the  circumstances  of  our 
colonies  being  as  unlike  as  possible  to  those  of  Great 
Britain,  or  indeed  any  of  the  Continental  nations,  in  respect 
both  to  area  and  to  population. 

If  we  apply  the  test  of  area  alone,  the  imagination 
almost  refuses  to  grapple  with  the  figures  that  describe 
the  resources  of  our  possessions  abroad.  The  area  of  the 
British  islands  is  about  75  millions  of  acres,  of  which  50 
millions  are  cultivated  or  cultivable.  The  area  of  our 
Australian  empire  is  1968  millions  of  acres,  the  greater 
part  of  which  is  believed  to  be  capable  of  yielding  excel- 
lent crops,  alike  of  cereals  and  of  tubers.  In  the  Canadian 
North- West  alone,  there  are  384  million  acres  of  valuable 
agricultural  land,  the  whole  of  which  is  admirably  adapted 
for  settlement  and  cultivation.  In  British  India,  again, 
there  are  close  on  600  million  acres  of  land  under  culti- 
vation, or  capable  of  being  cultivated,  and  much  of  it, 
under  judicious  irrigation,  may  be  made  to  yield  two,  and 
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even  three,  crops  in  a  year.  These  are  the  territories  that 
are,  or  that  we  would  wish  to  see  become,  the  wheat-fields, 
the  grazing  lands,  the  orchards,  and  the  market-gardens 
of  the  mother-country. 

The  problem  that  our  own  people  have  got  to  face,  and 
which,  sooner  or  later,  is  certain  to  press  for  solution,  is 
something  like  this  :  England  is  now,  and  has  for  a  num- 
ber of  years  been,  increasingly  dependent  upon  importa- 
tions of  food  from  abroad.  According  to  Sir  James  Caird's 
calculations,  we  imported  in  1880  foreign  food  supplies  of 
the  value  of  125  millions  sterling,  being  roughly  an  average 
of  rather  over  £4  per  head  for  the  whole  population  of 
Great  Britain.  Of  this  large  item  the  United  States  are  now 
supplying  us  with  28  to  30  millions  worth  per  annum, 
or  about  25  per  cent,  of  the  whole.  But  the  United  States 
are,  in  fiscal  affairs,  a  hostile  country,  endeavouring  as 
far  as  possible  to  exclude  British  produce  by  unfriendly 
tariffs.  On  the  other  hand,  we  have  an  empire  of  our 
own,  outside  the  limits  of  these  islands,  that  has  an  area  of 
over  8  millions  of  square  miles,  and  a  population  of  nearly 
300  millions — an  empire  that  is  not  only  ready,  but  eager, 
to  trade  with  us  in  the  most  friendly  manner,  that  pos- 
sesses an  enormous  wealth  of  virgin  soil,  an  enterprising 
and  industrious,  if  still  somewhat  sparse,  population,  and 
every  necessary  resource  for  meeting  our  requirements  as 
regards  food  supplies,  excepting  only  the  means  of  bring- 
ing those  supplies  from  their  wheat-fields  and  grazing 
lands  to  the  doors  of  the  great  consuming  public  within 
our  own  islands.  Not  only  so,  but  our  AustraUan  colonies 
and  the  great  North-West  of  Canada  possess,  as  regards 
certain  cereals,  a  more  fertile  soil  even  than  the  United 
States  of  America.  In  the  latter  country,  European  methods 
of  husbandry  have  now  largely  become  necessary,  in  order 
to  meet  the  requirements  of  a  more  or  less  exhausted  soil ; 
but  in  the  Dominion  and  in  Australasia  there  are  still 
millions  of  acres  that  have  never  been  scratched  with 
spade  or  plough,  and  whence  we  may  fairly  expect  in  the 
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future  to  draw  a  large  proportion  of  our  outside  food 
requirements.  The  question  is  now,  therefore,  presented. 
How  much  longer  shall  we  continue  to  withhold  from  our 
own  colonies  the  thirty  millions  sterling,  or  more,  which 
we  have  now  for  many  years  annually  paid  to  the  United 
States  for  wheat  and  butcher  meat  ?  The  obvious  answer 
to  such  a  problem  is,  that  we  shall  do  so  just  as  long  as, 
and  no  longer  than,  the  railway  communication  of  our 
colonies  remains  inadequate  and  incomplete.  If  Canada 
and  India  had  to-day  solved  the  railway  problem  as 
efifectually  as  the  United  States  have  long  since  done — if 
railway  facilities  were  as  abundant  between  the  producers 
and  the  ports,  and  if  the  rates  of  freight  were  as  cheap, 
and  as  entirely  adapted  to  the  development  of  the  trade, 
there  would  be  no  need  for  the  dependence  upon  Ameri- 
can supplies  that  now  exists.  It  is  not  necessary  that  we 
should  resort  to  any  heroic  remedies.  No  retaliatory  fiscal 
duties,  no  protection,  no  reciprocity,  no  fair-trade  nostrums 
are  called  for.  The  problem  will  solve  itself  by  the  operation 
of  natural  laws — by  the  capacity  that  theAnglo-Saxon  race 
have  ever  manifested  for  adapting  means  to  ends,  and 
especially  for  ends  that  are  so  important  to  their  com- 
mercial well-being  as  the  acquisition  of  the  home  markets. 
It  is  important  to  remember  that  the  average  cereal 
crops  of  the  United  States  have  not  within  recent 
years  been  so  large  as  formerly.^  Whether  this  is 
due   to  the  increased  depletion  of   the   soil,  or  to  the 

^  The  averages  of  four-yearly  periods  have  been  calculated  from  the 
Statistical  Abstracts  of  the  United  States  to  be  as  follows  : — 


Items. 

Avenge  Yield  per  Acre  in  Boshels. 

1862-65. 

1880-84. 

Com         .... 

Wheat     .... 

Buckwheat 

Rye         .... 

30-2 

134 
18.4 

15.0 

22.9 
12.0 
II.5 
12.3 

COLONIAL  RAILWAYS,  331 

bringing  under  cultivation  of  less  prolific  tracts  of  land,  or 
to  less  genial  seasons,  or  to  these  and  other  causes  com- 
bined, we  need  not  now  inquire.  But,  whatever  the  cause, 
the  efifect  upon  the  chances  and  opportunities  of  the  colo- 
nies, in  reference  to  the  home  markets,  can  scarcely  fail  to 
be  salutary.  The  strides  that  the  colonies  have  already 
made  in  the  direction  of  furnishing  the  mother-country 
with  bread-stufis  are  such  as  put  even  the  fabled  achieve- 
ments of  the  seven-league-boots  entirely  in  the  shade. 
Between  1868  and  1882,  the  imports  of  wheat  into  Great 
Britain  increased  from  798,000  to  3,115,000  cwt.  as  re- 
gards the  Dominion,  from  161,000  to  8,463,000  cwt.  as 
regards  British  India,  and  from  327,000  to  a  maximum 
of  4,613,000,  in  1880,  as  regards  Australasia.  The  question 
of  whether  our  own  colonies  can  compete  with  the  United 
States  and  Eussia  in  supplying  the  food  requirements  of 
the  mother-country  may  be  regarded  as  settled  by  these 
figures.  But  even  supposing  that  it  were  not,  it  is  clearly 
the  interest  and  the  duty  of  the  mother-country  to  endea- 
vour, by  every  possible  means,  to  solve  it  in  favour  of  the 
colonies,  whose  chief  want  now,  and  for  years  past,  has 
been  the  lack  of  adequate  transportation  facilities. 

The  United  States  supply  a  notable  example  of  what 
may  be  done  for  a  country  that  is  endowed  with  good 
natural  resources,  by  the  aid  of  ample  means  of  trans- 
portation, and  of  how  such  facilities  tend,  both  to  the 
great  increase  of  trade,  and  the  cheapening  of  the  cost  of 
bringing  together  the  two  classes  into  which,  for  railway 
purposes,  all  mankind  may  be  said  to  be  divided,  viz., 
producers  and  consumers. 

Again,  the  development  of  the  foreign  trade  of  the 
United  States  has  been  greatly  helped  by  the  low  rates  of 
freight  which  the  greatly  increased  volume  of  traffic  at 
command  has  enabled  the  railway  companies  to  concede. 
This  is  a  point  of  the  utmost  importance  in  considering 
the  means  of  colonial  development  Between  1870  and 
1884,  the  railways  of  the  United  States  had  reduced  their 
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freight  rates  by  fully  one-half  over  the  whole  of  the  enor- 
mous traflBlc  which  they  caxry.^  In  relation  to  this  fact, 
we  have  shown  in  the  previous  chapter  that,  if  the  same 
average  rates  of  freight  prevailed  at  the  present  time  as  in 
1870,  the  agriculturists  and  traders  of  the  United  States 
would  have  been  paying  a  hundred  million  pounds  sterling 
more  than  they  actually  are  for  railway  transportation. 
Again,  the  stimulating  effect  of  railway  facilities  upon  the 
trade  and  commerce  of  a  country  has  within  recent  years 
received  a  very  remarkable  illustration  from  the  experience 
of  our  Indian  empire.  To  go  no  farther  back  than  1880, 
it  appears  that  the  railways  of  India  carried  in  that  year 
less  than  loj^  millions  of  tons  of  goods  and  minerals, 
whereas  in  the  year  1884,  the  quantity  carried  had 
advanced  to  over  16 J  millions  of  tons.  In  the  interval, 
therefore,  there  had  been  an  increase  of  6  millions  of  tons, 
or  60  per  cent,  as  compared  with  an  increase  of  1928 
miles,  or  22  per  cent.,  in  the  extent  of  railways  opened  for 
traffic.  It  is  a  striking  feature  of  the  Indian  railways,  that 
not  only  have  they  always  brought  traffic  with  them, 
but  the  extent  of  that  traffic  has  invariably  exceeded  the 
official  estimates  framed  when  the  lines  were  projected. 
The  railways  have  exercised  an  equally  marked  influence 
ill  assisting  the  development  of  the  foreign  trade  of  India. 
Between  1868  and  1884,  the  exports  of  British  India  rose 
from  5of  to  88  millions,  while  the  imports  increased  from 
35^  to  52I  millions,  and  in  India,  as  in  the  case  of  the 
United  States,  the  increase  of  volume,  taking  the  lower 
range  of  prices  into  account,  has  been  much  greater  than 
the  increase  of  value. 

Tlie  colonies  and  the  United  States  have  many  things 
in  common,  but  in  nothing  are  they  more  alike  than  in  the 
fact  that  agricultural  produce,  in  one  form  or  another,  is 
the  staple  of  their  railway  traffic.     In  1880,  the  railways 

^  The  total  number  of  tons  moved  in  1883  was  400}  million  tons,  and 
the  reoeipts  therefrom  amounted  to  544 J  millions  of  dollars.  The  average 
rate  received  over  the  whole  was  .64d.  per  ton  per  mile. 
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of  the  United  States  carried  over  70  millions  of  tons  of 
agricultural  produce,  out  of  a  total  traffic  of  290  millions  of 
tons,  being  close  upon  30  per  cent,  of  the  whole  freight 
carried.  On  the  transport  of  this  traffic  from  the  place  of 
production  to  the  ports,  the  agriculturists  of  the  United 
States  are  now  paying  about  30  millions  sterling  a  year 
less  than  they  would  have  required  to  pay  at  the  rates  of 
twelve  years  ago.  As  a  result  of  this  remarkable  reduction 
in  the  cost  of  transportation,  the  agricultural  exports  of 
America  have,  since  1870,  been  more  than  doubled  in 
value,  and  greatly  more  than  doubled  in  volume.  To  our 
colonial  possessions,  these  are  facts  pregnant  with  signifi- 
cance, proving,  as  they  do,  that  if  the  maximum  amount 
of  development  is  to  be  attained  in  commercial  and  agri- 
cultural affairs,  it  is  not  enough  to  provide  railway 
facilities,  but  they  must  be  furnished  at  the  lowest  pos- 
sible price.  The  reduction  of  American  railway  rates  has 
been  the  controlling  factor,  not  only  in  regard  to  British 
imports  of  food  supplies,  but  in  the  character  and  extent 
of  British,  and  even  European,  agricultural  depression. 

It  is  not  unusual  to  hear  it  claimed  that  this  or  that 
country  or  community  is  so  amply  endowed  with  all  the 
essential  requirements  of  civilised  existence — that  it  has 
such  a  wealth  of  both  agricultural  and  other  resources*— as 
to  be  entirely  independent  of  external  commerce.  It  is 
not  uncommon  to  find  the  United  States  quoted  as  an 
example  of  a  country  thus  situated ;  and  probably,  if  it 
may  be  claimed  for  any  nation  that  it  has  every  resource 
within  its  own  borders,  that  claim  may  be  made  on  behalf 
of  the  North  American  Continent.  And  yet,  as  we  have 
seen,  the  United  States  have  developed  an  enormous 
export  trade,  which  has  entailed,  and  brought  in  its  train, 
whether  they  liked  it  or  not,  and  even  in  spite  of  their 
utmost  efforts  to  the  contrary,  a  corresponding  develop- 
ment of  imports.  Now,  our  colonies,  almost  without 
exception,  have  an  enormous  surplus  of  produce  to  dispose 
of.    In  the  meantime  that  surplus  is  mainly  agricultural 
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By-and-by  it  will  take  other  forms  as  well,  and  we  may 
expect  before  long  to  draw  from  our  colonial  possessions, 
the  great  bulk  of  the  raw  materials  of  our  widely-ramified 
manufacturing  industry.  But  we  may  depend  upon  it, 
that  the  import  of  commodities  will  follow  their  export^ 
and  that  the  more  the  colonies  send  to  us,  the  more  we 
shall  send  to  them. 

It  is,  therefore,  a  matter  of  vital  concern  to  British 
colonial  possessions,  and  not  less  so  to  the  mother-country, 
that  they  should  be  furnished  as  speedily  as  possible^  and 
on  the  greatest  attainable  scale,  with  the  means  of  trans- 
porting their  produce  from  their  wheat-fields  and  their 
vineyajiis,  their  sheep-runs  and  their  cattle  ranches, 
to  the  markets  of  Europe.  Need  we  add  that  without 
railways,  the  most  prolific  soil  in  the  world  will  fail  to 
yield  the  best  return — that  is  to  say,  the  price  of  com- 
modities is  generally  determined  by  the  facility  and  the 
cost  with  which  they  can  be  put  upon  the  principal 
markets;  and  if  railway  communication  is  established 
throughout  the  colonial  possessions,  the  prices  of  wheat, 
beef,  mutton,  and  other  produce  grown  for  export,  will  be 
affected,  not  by  merely  local  considerations,  but  by  the 
quotations  ruling  in  Mark  Lane  and  Smithfield,  plus  the 
cost  of  reaching  those  markets. 

Having  thus  considered  some  of  the  more  general 
economic  conditions  of  the  problem,  the  special  circum- 
stances of  colonial  railways  remain  to  be  dealt  with« 

There  have  been  many  different  methods  of  financing  the 
railways  constructed  in  the  colonies.  Each  has  adopted  the 
means  that  appeared  best  suited  to  its  special  circumstances. 
Some  have  sought  to  provide  the  "sinews  of  war"  by  a 
variety  of  processes ;  but  in  all  cases  alike,  the  develop- 
ment of  the  railway  system  has  been  limited  from  the 
outset  by  the  exigencies  of  finance.  This  is,  indeed,  the 
crux  of  the  whole  matter.  It  is  not  to  be  expected  that 
a  benevolent  public  will  come  forward  and  subscribe  the 
capital  requisite  to  build  railways,  with  a  prospect  of  only 
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receiving  2  to  3  per  cent.,  in  countries  where  the  ruling 
rate  of  interest  is  double  these  figures.  Nor  is  it  a  common 
experience  that  the  public  subscribe  largely  to  newly»pro- 
jected  colonial  railways,  even  when  they  have  exceptionally 
good  prospects  before  them,  since  railway  traffic  takes  a 
certain  time  to  develop,  and  investors  are  not  content  to 
wait  for  distant  or  hypothetical  results. 

In  order,  therefore,  to  furnish  the  capital  necessary  for  the 
railways  already  built,  the  colonies  have  been  compelled — 

(i.)  To  obtain  Government  guarantees,  as  in  India. 

(2.)  To  obtain  direct  State  and  municipal  aid,  as  in 
Canada. 

(3.)  To  raise  loans  on  European  markets,  as  in  the  cases 
of  the  Australian  colonies,  and  the  Cape  of  Good. 
Hope. 

These  three  principal  modes  of  procedure  have  been 
varied,  according  to  the  special  circumstances  of  each 
country  or  colony.  In  some  cases,  the  Government  has 
constructed  a  certain  proportion  of  the  mileage  of  a  great 
trunk  line,  as  in  the  case  of  the  Canadian  Pacific.^  In  other 
cases,  the  aid  furnished  by  the  State  has  been  limited  to 
land  grants.  In  other  cases,  again,  both  Imperial  and 
municipal  funds  have  been  provided  for  the  construction 
of  railways  of  urgent  necessity.  As  regards  India,  there 
are  three  systems  of  financing  adopted — the  first,  that  of 
the  Bengal  and  North-Western  terms,  whereby  the  rail- 
ways are  constructed  entirely  by  a  private  company ;  the 
second,  that  of  the  Bengal  Central  terms,  under  which  the 
State  guarantees  4  per  cent,  on  paid-up  capital  during 
construction ;  and  the  third,  that  of  the  Southern  Mahratta 
terms,  which  provide  for  the  company  receiving  a  guarantee 
of  3 J  per  cent.,  plus  one-fourth  of  the  net  receipts,  during 
the  period  of  their  concession  or  agency.     In  the  case  of 

^  In  this  case,  the  Dominion  Government  oonstmcted  and  transferred 
to  the  company  free  of  cost  714  miles  of  road,  out  of  a  total  of  3268  miles, 
in  addition  to  donating  25  millions  of  acres  of  land,  and  granting  a  subsidy 
of  25  millions  of  doUars  as  a  loan. 
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Australian  and  Cape  Colony  Hnes,  the  necessary  capital 
has  been  raised  by  loans  on  the  London  money  markets 
and  by  Government  grants. 

One  remarkable  feature  of  the  railway  finance  of  the 
more  important  colonies  is  the  ready  acquiescence  of  the 
inhabitants  to  tax  themselves  for  transportation  facilities. 
Thus,  we  find  that  while  the  total  expenditure  incurred 
on  Canadian  railways,  up  to  the  end  of  the  financial  year 
ending  June  30th,  1884,  was  557  millions  of  dollars,  the 
several  Governments  and  municipalities  had  contributed 
187  millions  of  dollars,  or  about  34  per  cent,  of  the  total. 
Of  this  proportion,  the  Dominion  Government  furnished 
150  millions,  and  the  Quebec  Government  over  14J 
millions,  while  the  municipalities,  as  such,  contributed 
over  14  millions  in  alL  In  the  Australian  colonies,  the 
same  feature  is  characteristic  of  railway  finance;  and  it 
must  be  a  source  of  satisfaction  to  these  colonies  to  reflect 
that  they  are  thus  providing  for  posterity  a  heritage  that 
will  improve  as  years  roll  on,  and  which  will  enable  them, 
at  an  early  stage  of  their  career,  to  dispense  with  that 
crushing  burden  of  taxation,  which  dynastic  and  other 
wars  have  entailed  upon  European  countries,  without  any 
similar  set-off  or  compensation. 

One  point  that  is  of  considerable  importance,  in  refer- 
ence to  the  construction  of  colonial  and  Indian  railways, 
is  the  rate  of  interest  at  which  capital  can  be  raised.  In 
most  cases  of  money  being  guaranteed  or  loaned  for  rail- 
way extension,  the  rate  of  interest  has  been  higher  than 
it  should  be,  having  regard  to  the  generally  profitable  and 
safe  character  of  the  investment.  Thus,  we  find  that  of 
97  millions  raised  by  the  various  guaranteed  railway 
companies  of  India  in  1879,  about  83  millions  were  share 
capital  raised  at  5  per  cent.  At  the  end  of  1883,  ^^^^ 
sum  had  been  reduced  to  56!  millions  by  a  rearrangement 
of  the  capital  expenditure ;  but  in  both  cases  the  rate  was 
much  higher  than  it  should  have  been,  having  regard 
to  the  fact  that  the  interest    is    paid   in    London    in 


COLONIAL  RAILWAYS.  337 

sterling.  In  the  case  of  Canada,  the  rate  of  interest  would 
naturally  be  expected  to  be  higher,  but  it  is  not,  perhaps, 
80  much  so  as  most  financial  experts  would  look  for,  the 
rate  varying  only  between  6  and  5  per  cent,  on  the  paid- 
up  bonded  debt  of  109  millions  of  dollars.  In  the 
Australian  colonies,  the  value  of  credit  as  an  asset  is 
being  increasingly  realised.  New  South  Wales,  which 
had .  until  lately  to  pay  5  per  cent,  on  railway  loans,  has 
just  borrowed  5 J  millions  at  3J  per  cent,  for  railway  pur- 
poses, which  is  about  f  per  cent,  less  than  the  average 
rate  of  interest  paid  on  railway  loans  in  Great  Britain. 

There  has,  necessarily,  been  a  great  diversity  of  expe- 
rience in  regard  to  the  cost  of  constructing  Colonial 
railways,  as  might  be  expected  from  the  varied  character 
and  cost  of  the  elements  that  enter  into  such  expenditure. 
In  very  few  cases  has  land  been  an  item  of  cost  of  any 
importance ;  it  has  generally  been  given  free  throughout 
Australia,  Canada,  and  British  India.  In  this  respect, 
therefore,  the  Colonial  railways  differ  widely  from  those 
of  older  countries,  and  especially  the  mother-country, 
where  the  land  has  been  estimated  to  have  involved  an 
average  expenditure  of  ;^4000  per  mile.  The  principal 
items  of  outlay  for  Colonial  lines  are  generally  permanent 
way  and  rolling  stock. 

These  facts  and  considerations  suggest  whether  it  may 
not  be  advisable,  in  the  case  of  new  and  sparsely  populated 
countries,  to  endeavour  to  economise  first  cost  by  one  or 
other  of  the  several  expedients  that  are  so  well  known  to 
railway  promoters  and  engineers.  In  some  countries,  nar- 
row-gauge railways  have  been  found  to  fulfil  this  condition, 
although  the  break  of  gauge  is  not  to  be  recommended 
where  it  can  possibly  be  avoided.  In  India,  there  were,  in 
1884,  10,737  niiles  of  railway  constructed,  of  which  7314 
miles  were  built  on  the  broad,  and  3255  miles  on  the 
metre,  gauge.^    The  cost  of  the  former  amounted  to  an 

^  There  were  also  27^  miles  on  the  4  feet  gauge,  91  milei  on  a  2  feet 
6  inches  gauge,  and  50  miles  on  a  2  feet  gauge. 

Y 
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average  of  ;^  16,772  per  mile,  while  the  latter  oiily  cost 
£68g$,  the  average  cost  per  mile  for  the  whole  country 
being  ;£'i3,6ii.  Again,  in  Canada,  it  has  been  deemed 
advisable,  with  a  view  to  furnishing  transportation 
facilities  to  districts  that  would  not  otherwise,  in  all 
probability,  have  acquired  them  so  soon,  to  construct  some 
hundreds  of  miles  of  narrow-gauge  railways,  in  the  back 
country  beyond  Toronto,  which  have  cost  an  average  of 
only  ;f  4020  per  mile,  as  compared  with  an  average  expen- 
diture of  about  ;f  8000  per  mile  for  broad-gauge  railways 
in  the  same  province.  In  this  case,  the  narrow-gauge 
railways,  with  an  average  net  income  of  ;^ii3  per  mile, 
have  yielded  4  per  cent,  on  the  cost  of  construction, 
whereas  the  broad-gauge  railways,  with  an  average  net 
income  of  ;^25o  per  mile,  have  only  yielded  3  per  cent,  on 
their  capital  cost.^ 

There  are,  however,  those  who  distinctly  maintain  that 
the  narrow-gauge  railways  are  less  satisfactory  than 
their  rivals — that  the  cost  of  working  them  is  relatively 
higher,  that  their  capacity  is  much  less,  and  that  there 
is  a  heavier  expense  incurred  for  maintenance.  These 
considerations  were  strongly  urged  before  the  Select  Com- 
mittee on  Indian  Eailways  in  1883-84.*  On  the  other 
hand,  some  authorities  held  that  the  metre-gauge  should 
be  used  as  feeders  for  main  lines,  and  that  the  narrow- 
gauge  is  equal  to  carrying  any  trafiGlc  that  it  is  likely  to  be 
called  upon  to  bear. 

On  the  Canadian  narrow-gauge  railways,  the  results 
obtained  appear  to  have  been  very  satisfactory.  The  net 
income  per  train -mile  is  stated  at  40.16  cents  for  the 
broad,  and  38.10  cents  for  the  narrow,  gauge,  while  the 
working  expenses  per  train-mile  are  given  as  69.44  cents 
for  the  broad,  and  58.64  cents  for  the  narrow,  gauge.* 

*  Minutes  of  Proecudings  of  the  InttUuU  of  CivU  Engineers,  voL  zlviii., 
p>  256. 

«  Vide  "Report,"  pp.  1684-87,  1739-46. 

'  Minutes  of  Proeeedings  of  the  Institute  of  Civil  Engineers,  yoL  xlviii, 
p.  256. 
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Figures  like  these,  however,  do  not  wholly  settle  the 
question.  There  are  many  other  problems  involved  in 
the  matter  of  gauge  which  are  not  to  be  solved  by  any 
one  factor  of  cost.  The  opinion  of  the  Select  Committee 
of  1884  on  Indian  Bail  ways  was  that  the  metre  or  narrow 
gauge  should,  as  a  rule,  "  be  confined  to  tracts  of  country 
where  that  system  is  already  in  successful  operation,  and 
to  local  lines  where  the  traffic  is  likely  to  be  so  light  that 
cheapness  of  construction  more  than  counterbalances  the 
undoubted  disadvantage  of  break  of  gauge."  It  is  pro- 
bable that  this  recommendation  is,  on  the  whole,  a  wise 
one.  It  is  certain  that,  on  the  great  majority  of  lines,  the 
ultimate  traffic  has  largely  exceeded  the  most  sanguine  ex- 
pectations of  promoters  and  builders.  We  are  now  using 
40  to  50  ton  engines,  where  7  to  10  tons  were  deemed 
sufficient  not  so  many  years  ago.  In  some  cases,  go-lb. 
rails  are  being  used  where  56  and  72  lbs.  were  regarded 
as  adequate  within  recent  memory.  And  so  with  all  the 
other  conditions  of  railway  working. 

In  considering  the  subject  of  railway  development  in 
the  British  possessions  abroad,  one  of  the  first  points  that 
arrest  attention  is  the  manifest  difficulty  of  framing  sug- 
gestions that  will  equally  apply  to  the  great  diversity 
of  conditions  and  circumstances  that  have  to  be  taken 
into  account.  We  have,  at  the  one  end  of  the  scale, 
British  India,  with  her  teeming  population  of  over  200 
millions  to  an  area  of  less  than  a  million  square  miles, 
and  at  the  other,  Western  Australia,  with  a  population  of 
only  30,000  to  approximately  the  same  area.  Between 
these  two  sets  of  circumstances  there  is  a  great  gulf  fixed, 
and  where  the  conditions  to  be  met  are  so  varied  and 
complex,  there  must  needs  be  variety  in  the  means  of 
meeting  them. 

Again,  there  is  a  very  remarkable  disparity  between 
Indian  and  Colonial,  and  especially  Australian,  railways, 
in  reference  to  the  cost  of  working.  In  the  one  case 
there  is  the  cheapest^  and  in  the  other  perhaps  the  dearest, 
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labour  in  the  worlds  as  measured  by  the  sum  of  money 
paid  for  a  day's  work.  It  is  necessary  to  bear  this  quali- 
fication in  mind,  since  it  may  easily,  and,  in  point  of  fact, 
often  does,  happen  that  the  highest-paid  labour  is  the 
more  economical  in  the  long  run. 

The  cost  of  working  Indian  railways  is  much  under  that 
of  working  European  or  Colonial  railways  in  general,  and 
this  explains,  to  some  extent,  the  exceptionally  low  rate  of 
tariff  charges  that  obtains  thereon.  Mr.  Rendel  has  shown 
that  the  average  sum  received  for  carrying  a  passenger  one 
mile  on  the  Indian  State  railways  is  .336d.,  while  the  cost 
of  the  service  is  .I74d.,  leaving  a  profit  on  the  transaction 
of  .i62d.  For  carrying  a  ton  of  goods  traffic  one  mile  the 
average  receipts  amounted  to  .986d.,  and  the  average  cost  of 
the  service  to  .42od.,  leaving  a  profit  of  .566d.,  or  more  than 
1 30  per  cent,  on  the  cost  incurred.^  In  Canada  the  freight 
rates  also  take  an  exceptionally  low  range.  This  is  the 
result,  in  great  part,  of  the  competition  that  exists  between 
the  principal  Canadian  lines,  and  especially  the  Grand 
Trunk  and  the  Canadian  Pacific,  for  the  trans-Continental 
traffic.  On  a  great  part  of  the  traffic  moved  on  these 
lines,  the  avers^e  ton-mile  receipts  are  under  a  halfpenny, 
or  about  one-half  the  average  ton-mile  receipts  from  goods 
traffic  in  this  country. 

It  is  a  rule  with  some  engineers  that  the  cost  of  a  railway 
should  not  exceed  ten  times  the  amount  of  its  gross  annual 
revenue.  Measured  by  this  rough-and-ready  test,  our 
Colonial  railways  are  found  somewhat  wanting.  This  is 
particularly  the  case  in  Canada,  where  the  sum  actually 
expended  has  been  125  millions,  against  the  sum  of  6y 
millions,  represented  by  ten  times  the  gross  annual  receipts. 
In  India,  on  the  contrary,  the  theoretical  limit  of  expendi- 
ture is  163  millions,  or  20  millions  more  than  the  actual 
outlay.  Taking  our  eight  principal  Colonies  together,  the 
sum  actually  expended  in  railway  construction  has  been 
347  mjllinnfl  sterling,  or  46  millions  more  than  the  theo- 

^  Report  on  the  Railways  of  India  for  1877-7S. 
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retical  limit ;  bat  this,  after  all,  is  no  worse  than  the  case 
of  the  railways  of  the  mother-country,  which,  at  the  end  of 
1883,  had  cost  785  millions,  against  a  theoretical  limit  of 
682  millions,  being  103  millions  more  than  the  figure  at 
which  they  ought  to  stand.  In  the  United  States  and  in 
Germany,  the  actual  cost  of  the  railways  built  has  been 
under  the  theoretical  limit,  while  in  France  and  Belgium 
the  railways  have  cost  slightly  more.  It  is  somewhat 
remarkable,  however,  that  if  we  take  the  United  States, 
Glermany,  France,  and  Belgium  together,  their  railways 
had  actually  cost  2590  millions  to  the  end  of  1883,  against 
a  theoretical  limit  of  2603  millions,  so  that  the  two  items 
were  practically  identicaL 

The  general  principles  that  guide  and  control  economical 
railway  working  are  sufficiently  well  known  to  railway 
authorities,  and  need  not  be  dealt  with  here  at  any  length. 
One  of  the  most  important  is  that  of  securing  a  high 
range  of  gross  earnings  per  train-mile,  or,  in  other  words, 
running  full  train-loads.  Another  is  that  of  keeping  the  , 
working  expenditure  low,  relatively  to  the  gross  receipts. 
It  is  maintained  by  some  authorities  that  the  former  should 
never  be  under  5  s.  per  train-mile,  and  by  others  that  the 
latter  should  never  exceed  one-half,  or  50  per  cent,  of  the 
total  gross  earnings. 

In  the  case  of  the  United  Kingdom,  the  average  earnings 
per  train-mile  are  much  below  those  of  most  other  countries, 
chiefly  because  of  inattention  to  the  rule  of  running  full 
train-loads.  Over  the  last  thirty  years  the  maximum 
earnings  per  train-mile  on  British  railways  reached  5s.  i  i^d. 
in  1856,  while  the  minimum  amounted  to  53*  in  1884.^ 
The  earnings  have,  therefore,  varied  within  comparatively 
narrow  limits,  but  with  a  tendency  towards  a  lower  rather 
than  a  higher  level. 

On  our  Colonial  railways,  with  the  exception  of  Canada, 
the  average  range  of  ton-mile  earnings  are  higher  than  in 
the  mother-country,  but  still  below  the  average  of  some 

*  Since  this  was  written  the  avenge  train-mile  receipts  have  fallen  to 
48.  lod.  for  1885. 
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Continental  countries.  The  highest  train-mile  receipts  are 
obtained  in  India,  where  they  amounted  in  1884  to 
about  83,  gd.  Cape  Colony  came  very  nearly  up  to  the 
same  average,  with  8s.  per  train-mile.  In  the  Australasian 
colonies,  the  average  train-mile  receipts  varied  from  a 
minimum  of  6.2s.  in  the  case  of  Queensland,  to  a  maxi* 
mum  of  6.78.  in  the  case  of  New  Zealand;  but  in  all 
cases  the  average  was  higher  than  in  the  mother-country. 
It  is,  however,  to  be  observed  that,  except  in  India  and 
Canada,  the  average  transportation  rates  are  higher  than 
in  Europe,  and  much  higher  than  in  the  United  States, 
where  the  average  receipts  per  train-mile  amounted,  in 
1883,  to  6.2s.  for  goods,  and  6.7s.  for  passenger  traffic. 
It  is,  of  course,  a  moot  point  how  far  a  high  train-mile 
rate  is  compatible  with  afifording  the  most  ample  facilities 
for  traffic,  and  it  is  not  fair  to  forget  that  the  superior 
facilities,  as  regards  the  number  and  the  despatch  of 
trains,  afforded  in  England,  have  much  to  do  with  the 
lower  train-mile  rates  on  English  railways ;  but  in  newer 
countries,  where  the  traffic  is  not  so  liable  to  congestion, 
this  is  clearly  a  matter  of  less  importance. 

The  average  gross  and  net  earnings,  and  working 
expenditure,  per  train-mile,  are  shown,  for  the  several 
leading  colonies,  below : — 

Statement  shovnng  the  Average  Grots  Eaminga,  Worlnng  ExpenteSf  and  Net 
Receipts  per  Train- Mile  in  Different  Colonies  in  1884. 


Ortlnnijui 

Grofls 

Working 

Net 

Earnings. 

Expenses.  . 

Receipts. 

d. 

d. 

(t 

India  ^ 

96.80 

48.82 

47.98 

Canada' 

56.15 

43.40 

12.75 

Cape  Colony 

96.00 

63.30 

3370 

Victoria 

79.91 

53-62 

26.29 

New  South  Wales 

78.07 

47.61 

30.46 

New  Zealand 

81.19 

55.40 

25.79 

Queensland . 

74.68 

39.14 

35.54 

South  Australia  .        .        . 

77.16 

51.55 

25.61 

^  The  rupee  has  been 

conve 

^rted  in 

to  sterling  a1 

;  its  nominal 

value  of  28. 

'  The  dollar  has  been  converted  at  its  nominal  value  of  100  oents,  or 
48.  2d. 
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The  working  expenditure  of  a  railway  system  is  neces- 
sarily affected  by  economic  conditions  that  are  always 
more  or  less  local  in  their  application,  such  as  the  cost 
of  labour,  the  price  of  fuel,  and  the  relative  cheapness 
or  dearness  of  materials.  The  proportion  of  the  gross 
receipts  of  a  railway  that  is  absorbed  in  working  it, 
depends  partly  on  these  factors,  and  partly  on  the  extent 
of  the  traffic  carried.  It  is  manifest  that  there  may  be 
an  absolutely  high  range  of  train-mile  receipts,  and  yet 
a  very  low  range  of  net  receipts,  in  cases  where  the 
traffic  to  be  carried  is  exceptionally  limited ;  so  that,  to 
produce  a  relatively  low  working  cost  and  a  relatively  high 
net  income,  there  must  be  a  conjunction  of  favourable 
economic  conditions,  as  regards  the  cost  of  working  and 
density  of  traffic.  With  the  exception  of  India,  all  the 
British  colonies  of  any  considerable  importance  have  not 
yet  attained  these  favourable  conditions  to  the  fullest 
extent.  They  have  to  contend  with  higher-priced  labour 
and  materials,  and  a  much  lower  relative  volume  of  traffic, 
than  obtain  in  Europe,  and  hence  they  require  to  expend 
a  larger  proportion  of  their  gross  earnings  in  the  working 
of  their  railway  systems. 

The  following  figures  show  the  proportions  of  the  gross 
receipts  expended  in  working  the  mlways  of  different 
colonies  it  1883-1884: — 

Per  Cent  of 
OroAB  Receipts. 

India 37-62 

Cape  Colony 64.80 

Canada 76.50 

Victoria 67.11 

New  South  Wales 6a98 

New  Zealand 68.24 

Queensland 5^4' 

South  Australia  ......  66.81 

In  only  two  cases — ^those  of  India  and  Queensland — is 
the  percentage  of  working  expenditure  under  that  of  the 
United  Kingdom,  where  this  factor  has  varied  from  a 
minimum  of  47  to  a  maximum  of  55  per  cent.,  over  the 
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last  thirty  years.  In  the  United  States,  which  possess 
the  greatest  volume  of  railway .  traffic  of  any  country  in 
the  world,  the  working  expenses  absorbed,  in  1883,  63.8 
per  cent  of  the  gross  receipts.  With  the  exception  of 
Canada,  therefore,  our  colonies  cannot  be  regarded  as 
greatly  transgressing  the  essentials  of  economical  and 
successful  working  in  this  regard. 

In  view  of  the  importance  of  making  every  possible 
effort  to  extend  Colonial  railways,  and  so  accelerate  the 
development  of  the  resources  of  "England  beyond  the 
sea,"  it  is  interesting  to  consider  what  are  the  limitations 
imposed  upon  the  prospects  of  railways  as  investments 
by  the  extent  of  traffic  available.  For  this  purpose  I 
have  compiled  a  table  which  shows,  as  regards  eight  of 
our  principal  colonies,  including  India  and  Canada,  the 
absolute  gross  and  net  earnings,  the  net  earnings  per  mile, 
and  the  percentage  of  net  earnings  on  capital  cost.  The 
main  results  brought  out  by  this  compilation  are,  that  the 
net  earnings  vary  from  a  minimum  of  j^  163.4  in  the  case 
of  Canada,  to  a  maximum  of  ;(^8o4.2  in  the  case  of  India, 
per  mile  of  line  open.  Queensland,  with  an  avert^e  net 
income  of  only  ;f  268.4  P^^  mile,  succeeded  in  returning 
an  average  dividend  of  4.04  per  cent,  and  South  Australia, 
with  an  average  net  income  of  £iyS.6  per  mile,  paid 
2.77  per  cent. ;  while  New  South  Wales,  with  an  average 
income  of  £48$-!  per  mile,  yielded  an  average  return  of 
4.20  per  cent  In  the  case  of  English  railways,  it  requires 
a  net  return  of  over  £1770  per  mile,  or  more  than  six 
times  the  avearge  net  earnings  of  the  Queensland  railways, 
to  pay  approximately  the  same  rate  of  dividend — the 
average  for  the  United  Kingdom  having  been  4.16  per 
cent,  as  against  4.04  in  Queensland.  These  figures  suffi- 
ciently show  that  Colonial  railway  property  is  a  very 
different  thing  from  English,  and  that  the  two  must  not 
be  tested  by  the  same  criteria.  The  details  are  appended 
herewith : — 
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Statement  thewing  the  Orou  and  Net  Eamingi,  the  Net  Saming$  per  MUe, 
and  the  Percentage  of  Net  Eamingt  on  Capital  Invested  in  Colonial 
BaUways,  in  1884. 


Percent- 

Miles 
Open. 

Gross 

Net 

Net 

age  of  Net 

Colonies. 

Esmings, 

Earnings, 

Earnings 

Earnings 

;Ci— looa 

;£iasZOOO. 

per  Mile. 

on  Capitol 

• 

Cost. 

India       .... 

10.447 

;fl6,279 

£Saoi 

if 804.2 

5^1 

Canada    .... 

9.575 

6,680 

1.565 

163.4 

1.4 

Cape  Colony    . 

1.344 

1,89! 

338 

251.5 

2.65 

Victoria  .... 

1,562 

624 

399.5 

2.91 

New  South  Wales   . 

1,618 

2,086 

785 

485.1 

4.20 

New  Zealand  . 

1.396 

961 

305 

218.5 

2.51 

Qaeenaland 

1,207 

682 

324 

268.4 

4.04 

South  Australia 

Totals  and  average  . 

1,036 

557 

185 

178.6 
if 444.5 

2.77 

28,185 

;f3o.io8 

£i2,S27 

In  Colonial  railway  construction,  it  is  manifestly  of 
importance,  where  the  traffic  has  to  be  created,  and  the 
resources  of  capital  are  limited,  to  keep  down  expenditure 
as  much  as  possible.  This  is  not,  however,  always  an 
easy  matter,  especially  when  the  engineers  are  wedded, 
as  so  many  are,  to  English  rules  and  practice,  and  believe 
in  solidity  of  construction  rather  than  the  opening  up  of 
as  great  a  stretch  of  country  as  possible.  The  average 
cost  of  the  railways  built  in  our  nine  principal  colonies, 
including  India  and  Canada,  amounted  at  the  end  of  1883 
to  ;f  1 1,913  per  mile,  as  compared  with  about  ;f  50*000  per 
mile  expended  on  British  railways,  and  ;f  12,000  per  mile 
expended  on  the  construction  and  equipment  of  the  rail- 
ways of  the  United  States.  The  lowest  average  cost  has 
been  incurred  in  South  Australia  and  Queensland,  and 
the  highest  in  Victoria  and  India,  as  the  following  table 
shows : — 
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SUUemeni  ihowing  ike  Mileage  of  JtaUtoays  CongtrueUd  to  the  end  of  18S4 
in  the  Principal  Colonial  PotaemoM  of  Oreat  Britain^  with  the  Total 
Capital  Cost,  and  the  Average  Cott  per  Mile. 


Colonies. 


Austrakuia — 
Victoria  . 
New  South  Wales 
New  Zealand    . 
Queensland 
South  Australia 
Tasmania 

India  . 
Canada 
Gape  Colony 


Totals  and  average 


If  ilea  Con. 
structed. 


1,562 

1,321 
1,396 
1,207 
1,036 
215 

10,832 
10,243 

1,453 


Total  Co6t 

Average  Cott 

;Cz=3loOO. 

per  Mile. 

£2JA^ 

£l^7S7 

16,915 

12,810 

12,163 

8,713 

8,031 

6,654 

6,664 

6,432 

1,793 

8,340 

143,000 

13,202 

125,200 

12,223 

13,392 

9,217 

;f  348,646 

;f",9I3 

It  is  not,  however,  always  within  the  power  of  an 
engineer  to  detennine  the  cost  at  which  a  railway  shall 
be  made.  If  the  alignment  and  gradients  are  easy,  the 
number  of  bridges  and  viaducts  few,  and  the  price  of 
the  land  nominal  or  nil,  the  cost  of  construction  will 
necessarily  be  much  less,  even  with  the  same  gauge  and 
weight  of  rails,  &c.,  than  in  cases  where  the  opposite 
conditions  prevail.  Then,  again,  the  cost  of  equipment 
must  be  proportioned  to  the  extent  and  character  of  the 
traffic.  If  the  traffic  is  light,  so  also  will,  or  should  be, 
the  cost  of  the  rolling  stock.  A  rule  frequently  adopted 
by  railway  engineers  is,  that  the  cost  of  the  rolling  stock 
should  represent  the  equivalent  of  a  year's  gross  earnings, 
On  this  basis,  India  should  have  fully  twice  the  rolling 
stock  for  the  same  mileage  as  Canada,  since  the  gross 
earnings  of  Indian  railways  are  double  those  of  Canada 
per  mile  of  line  open. 

Once  more  it  will  be  obvious  that  the  effect  of  building 
railways  that  are  too  light  for  the  character  of  the  traffic 
will  be  to  greatly  increase  the  cost  of  working,  or  rather 
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the  expenses  of  keeping  up  the  lines,  so  that  the  possible 
economy  in  first  cost  would  be  neutralised  by  the  in- 
creased expense  of  maintenance.  It  is  difficult  to  lay  down 
a  hard-and-fast  rule  on  this  pointy  since  the  traffic  of 
to-day  may  be  doubled,  trebled,  or  even  quadrupled  in  a 
few  years'  time,  on  the  same  lines,  and  hence  the  condi- 
tions to  be  met  in  the  near  future  may  be  entirely 
diflferent.  Such  has,  indeed,  been  the  experience  of  the 
United  States  and  other  countries,  where  a  much  more 
substantial  roadway  has  been  entailed  by  the  growth  of 
traffic.  In  each  separate  case,  therefore,  the  promoters  of  a 
new  line  should  consider,not  only  the  traffic  already  existing, 
but  the  traffic  that  is  likely  to  be  created ;  and  this  can 
only  be  measured  by  a  due  regard  to  the  resources  and 
population  of  the  district  through  which  the  railway  is 
to  be  carried.  In  all  cases,  the  traffic  is  likely  to  increase 
from  year  to  year,  but  its  development  must  take  a  much 
longer  period  in  some  cases  than  in  others.  It  is  inevi- 
table that  in  a  country  like  India,  with  a  population  of 
nearly  20,000  per  mile  of  railway  constructed,  the  traffic 
should  grow  more  quickly  than  in  a  country  like  Canada, 
where  there  are  only  470  to  the  mile.  In  practice,  how- 
ever, it  is  found  th&t  even  to  this  rule  there  are  limi- 
tations. The  extent  of  goods  traffic  is  not  always  a 
function  of  extent  of  population.  This  is  sufficiently 
proved  by  the  fact  that  in  India,  in  1883,  the  total  tonnage 
moved  on  95 10  miles  of  railway  was  less  than  the  tonnage 
moved  in  Canada  on  7530  miles  of  railway,  although  the 
population  of  Canada  in  that  year  was  only  i^^^th  of  that 
of  our  Indian  empire.  In  other  words,  there  were  3  tons 
moved  for  every  inhabitant  in  Canada,  as  against  0.05 
ton  per  inhabitant  in  India. 

The  necessities  imposed  upon  them  by  the  character 
of  their  traffic,  and  the  competition  which  very  generally 
obtains,  have  caused  English  railways  to  be  worked  much 
less  economically  than  those  of  some  other  countries.  In 
the  colonies,  however,  those  necessities  scarcely  exist  as 
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yet,  since  the  railway  system  has  not  been  developed 
sufficiently  to  induce  any  competition  worth  speaking  of. 
Hence,  according  to  Mr.  Eendel,  the  East  Indian  line,  with 
a  traffic  equal  to  that  on  the  London  and  North- Western, 
is  able  to  carry  both  passengers  and  goods  at  about  one- 
third  of  the  North- Western  cost.  The  secret  of  this 
superior  economy  in  India  is,  that  there  are  few  trains 
run,  and  those  trains  are  very  full.  As  a  result,  the 
locomotive  stock  of  the  East  Indian  line  is  only  about 
600  engines,  while  the  London  and  North-Western  has 
three  times  as  many,  and  the  wagon  stock  of  the  East 
Indian  is  not  more  than  one-fifth  that  of  the  London  and 
North-Western  line.  Mr.  Bendel  has  calculated  that  on 
the  East  Indian  line  the  number  of  passengers  in  a  train 
averages  260  or  270,  as  against  about  50  on  the  London 
and  North-Westem,  while  the  number  of  tons  to  a  goods 
train  will  average  164,  taking  empty  and  full  together,  as 
against  70  on  the  London  and  North-Western. 

The  construction  of  a  railway  may  be  regarded,  in  a 
general  way,  as  calculated  to  open  up  a  country  to  the 
extent  of  about  twenty  miles  on  either  side.  Beyond  that 
distance,  the  cost  of  wagon  transport  becomes  so  high  as 
to  shut  out  agriculturists  and  manufacturers  from  com- 
petition with  those  who  are  within  the  twenty  mile  limit. 
If,  then,  we  assume  that  the  beneficial  operation  of  railway 
facilities  is  bounded  by  this  area,  we  shall  find  that,  while 
the  railways  built  in  the  United  States  would  be  equal  to 
the  opening  up  of  about  5^  millions  of  square  miles,  or 
nearly  twice  the  whole  area  of  the  country,  excluding 
Alaska,  the  railways  so  far  built  in  Canada  are  only  equal 
to  opening  up  about  400,000  square  miles,  or  very  little 
more  than  one-ninth  part  of  the  whole,  while  the  railways 
constructed  in  India  only  provide  for  opening  up  about 
half  a  million  square  miles,  or  rather  more  than  one-third 
of  the  total  area  of  the  country.  With  regard  to  the 
Australasian  colonies,  the  case  is  even  worse,  since  the 
railways  constructed,  up  to  the  present  time,  amounting 
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to  70CX)  miles  in  all,  are  only  calculated  to  provide  facili- 
ties for  280,000  square  miles,  or  -^th  of  the  whole  area  of 
the  country. 

It  is  a  disputed  point  how  far  railway  facilities  con- 
tribute directly  to  the  wealth  and  commerce  of  a  country. 
But  there  cannot  be  any  possible  doubt  as  to  the  beneficial 
effect  of  railways  in  improving  the  value  of  land  in  new 
countries,  that  grow  produce  for  purposes  of  export.  Of 
this  fact  the  United  States  supply  a  remarkable  example. 
A  recent  writer  says  of  Oregon,  "  that  thirteen  years  ago,  it 
hardly  exported  any  wheat  to  Europe,  for  lack  of  cheap 
transportation  to  the  ship.  The  nominal  price  of  farm 
land  was  then  from  5  to  10  dollars  per  acre,  but  since 
railroads  have  been  built,  the  value  of  improved  agricul- 
tural land  has  risen  to  from  10  to  100  dollars  per 
acre."  The  total  area  of  the  British  colonies,  including 
India,  may  be  put  down  roughly  at  8  millions  of  square 
miles,  or  5120  millions  of  acres.  If  we  were  to  allow 
ourselves  to  be  persuaded  that  the  ultimate  effect  of  rail- 
way facilities  would  be  to  increase  the  value  of  this  im- 
mense area  by  an  average  of  only  one  shilling  an  acre,  it 
would  seem  to  follow  that  the  Colonial  landowners  would 
thus  be  benefited  to  the  extent  of  256  millions  sterling. 

The  effect  of  railway  development  upon  national  trade 
and  commerce,  although  perfectly  obvious  and  appreciable, 
is  not  any  more  capable  of  being  expressed  in  exact  figures. 
The  high  economic  authority  of  Mr.  Gladstone  has  been 
given  to  the  estimate,  that  out  of  a  total  increase  of  162 
millions  in  the  exports  of  the  United  Kingdom,  between 
1830  and  1879,  50  millions  may  fairly  be  credited  to  loco- 
motive agencies,  and  112  to  liberating  legislation,^,  or,  in 
other  words,  only  30  per  cent,  of  the  whole  is  attributable 
to  railway  facilities.  This  is  necessarily  an  arbitrary  figure, 
but  Mr.  Gladstone  gives  reasonable,  if  not  entirely  ade- 
quate, grounds  for  his  hypothesis ;  and  if  railways  have 
added  50  millions  a  year  to  the  value  of  the  export  trade 

^  ^ineUenth  Centuryt  February  1880^  p.  386b 


350  RA IL  WA  Y  PROBLEMS. 

of  our  own  country,  it  is  to  be  expected  that  they  will 
exercise  a  similar  influence  in  reference  to  the  trade  of 
other  countries  that  have  any  considerable  bulk  of  produce 
to  export,  and  especially  of  such  countries  as  the  majority 
of  the  Colonial  possessions,  in  which  the  agricultural  sur- 
plus available  for  export  is  very  large. 

There  cannot  be  any  doubt  that  it  is  the  interest  of 
a  colony,  both  immediately  and  remotely,  to  make  every 
effort  to  promote  the  extension  of  its  railway  facilities. 
For  this  purpose,  it  may  safely  venture  to  incur  a  debt 
that  would  not  be  justified  for  any  other  purpose.  Not 
only  so,  but  that  justification  would  extend  to  the  pay- 
ment, if  needs  be,  of  a  higher  than  the  normal  rate  of 
interest  on  loans  borrowed  exclusively  for  productive 
works.  Search  where  we  may,  and  in  countries  that 
have  anything  like  the  semblance  of  vitality,  the  effect  of 
railways  is  the  development  of  trafl&c  and  commerce. 
Throughout  our  Colonial  empire,  there  are  resources  suffi- 
ciently ample  and  elastic  to  justify  the  view  that  this 
development  will  be  rapid,  and  all  but  illimitable.  But, 
taking  the  colonies  so  far  as  we  have  the  data  at 
command,  we  have  as  yet  only  one  mile  of  railway  to 
every  269  miles  of  territory,  whereas  the  average  of  the 
United  Kingdom  is  6.4  miles  of  area,  and  that  of  the 
United  States  25.0  miles,  to  every  mile  of  railway.  Is  it 
quite  beyond  the  bounds  of  possibility  that  our  colonies 
may  yet  come  up  to  the  standard  of  the  United  States  ? 
If  that  should  ultimately  be  attained,  our  Colonial  railway 
mileage  will  not  be  the  paltry  29,178  miles  at  which  it 
now  stands,  but  320,000  miles,  or  about  eleven  times  as 
much.  Population  and  capital  appear  to  be  the  only 
desiderata  necessary  to  this  result,  and  these,  we  may 
depend  upon  it,  will  ultimately  be  forthcoming.  Mean- 
while, the  colony  that  succeeds  (by  taxing  itself,  by  mort- 
gaging the  future,  or  by  any  other  means)  in  constructing 
the  greatest  railway  mileage,  relatively  to  its  area  and 
population, .  is  likely  to  have  the  best  start  in  the  race 
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that  our  colonies  must  hereafter  engage  in  for  supremacy 
at  home  and  commercial  intercourse  abroad. 


Appendix. 

The  two  tables  that  follow  are  designed  to  illustrate 
some  of  the  preceding  remarks,  and  especially  to  show  the 
remarkable  differences  that  distinguish  the  several  Colonial 
dependencies  of  Great  Britain  in  reference  to  the  relation 
of  railway  facilities  to  area  and  population : — 


St4iiement  sJunring  the  Area  of  Britiih  Poueisions  Abroad,  and  the 
Mileage  of  BaUwayn  Coiutrueted  in  1882-83. 


British  PoeMesiona. 


British  India . 
Ceylon  . 

Cape  of  Good  Hope 
Canada  . 
Jamaica . 
Trinidad 
British  Gniana 
Mauritius 

Auitralatia — 
New  Soath  Wales 
Victoria 

South  Australia . 
Western  Australia 
Tasmania    . 
New  Zealand 
Queensland 


Totals  and  average 


Square  If  ilea. 


904,135 
24,702 

221,950 

3.510,592 

4,193 

1,754 
76,000 

713 


310,700 

88,198 

903,690 

1,000,000 

26,215 

105,342 
669,520 


7,847,704 


MUeage 

Average 

of  Railways 

Area  to  each 

Constructed 

Mile  of 

in  1882. 

Railway. 

10,832 

83 

178 

139 

1.453 

'P 

9,575 

367 

25 

168 

58 

30 

51 

1,490 

110 

6 

1,365 

228 

1,562 

56 

1,036 

872 

"5 

8,696 

215 

122 

1,396 

75 

1,207 

555 

29,178 

269 

352 
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Statemeni  showing  the  Populatum  of  the  BriHth  Colonies  in  1881,  and  the 
Mileage  of  JtaUwag  Conttrueted  in  188^-83. 


Colonies. 

Popolation 
inx88z. 

Mileage  of 
Railways 

Population 
toeachMUe 

Constructed. 

of  Railway. 

British  India    . 

202,694,981 

10,832 

18,713 

CeyUm     . 

2.758.529 

178 

15.497 

Cape  of  Good  Hope 

1,249,824 

1,453 

860 

Canada 

4,504,319 

9,575 

470 

Jamaica   . 

580,804 

25 

23,232 

Trinidad  . 

153,128 

58 

2,640 

British  Guiana . 

252,186 

51 

4,945 

Mauritius 

377,373 

no 

3.431 

Auetralasia — 

New  South  Wales . 

751,468 

1.365 

551 

Victoria 

862,346 

1,562 

552 

South  Australia     . 

279,865 
29,708 

1,036 

270 

"5 

258 

Tasmania 

115,705 

215 

538 

New  Zealand 

489,933 

1,396 

351 

Queensland  . 

213,525 

1,207 

177 

Totals  and  ave 

rage  . 

215,313,694 

29,178 

7,379 

3S3    ) 


CHAPTER  XXIIL 
ENGLISH  RAILWAY  ADMINISTRATION.^ 

There  is  no  material  interest  that  is  of  greater  present 
and  ultimate  importance,  in  relation  to  the  comfort,  con- 
venience, prosperity,  and  general  well-being  of  a  nation, 
than  its  railway  systentL  If  that  system  is  adequate  in 
its  resources,  and  efficiently  administered,  it  is  certain  to 
be  a  main  factor  in  assisting  a  country  to  achieve  and 
to  maintain  a  foremost  place  in  the  family  of  nations. 
If,  however,  the  reverse  conditions  are  in  operation,  no 
country  can  hope  to  fill  that  place  in  the  world's  economy 
to  which  it  might  otherwise  attain. 

Regarded  from  this  point  of  view,  it  is  a  matter  of 
some  importance  to  consider  how  far  England  is  before 
or  behind  other,  and  especially  industrially  and  commer- 
cially competitive,  nations,  in  reference  to  its  means  of 
internal  transport  and  intercommunication. 

English  railways  have  a  number  of  characteristics  that 
distinguish  them  from  those  of  other  countries  in  a  more 
or  less  considerable  degree.  The  more  prominent  of  these 
characteristics  are  an  enormously  high  capital  expendi- 
ture ;  high  rates  of  speed,  and  consequently  quick  trans- 
port and  delivery ;  a  very  large  passenger  traffic,  relatively 
to  area  and  to  population;  an  exceptionally  high  range 
of  rates  and  fares,  &c.  These  phenomena  are  all  more  or 
less  inter-related.  The  high  capital  expenditure  compels 
a  higher  range  of  rates  and  fares  in  order  to  yield  the 

^  This  chapter  is  largely  made  up  of  a  paper  which  the  author  read  at 
the  BirmiDgham  meeting  of  the  British  Association  in  1886. 
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same  result  on  the  same  volume  of  traffic.  The  higher 
rates  of  speed  that  are  characteristic  of  English  railways 
tend  to  a  higher  average  cost  of  transport ;  and  the  quick- 
ness of  despatch  and  delivery  that  English  lines  excel  in 
compels  the  running  of  wagons  and  trains  that  are  not  so 
fully  loaded  as  the  average  of  other  countries,  and  which, 
accordingly,  fail  to  show  an  equally  high  range  of  train- 
mile  receipts  and  net  profits  on  the  same  volume  of  busi- 
ness, as  if  the  Continental  or  American  methods  were  more 
generally  pursued. 

England,  as  the  pioneer  of  railway  development,  has 
had  to  pay  very  dearly  for  her  experience.  We  have  had 
to  pay  an  infinitely  higher  price  for  land  than  any  other 
country,  and  we  have  constructed  heavy  embankments 
and  tunnels  to  secure  as  direct  routes  as  possible,  where 
these  would,  in  other  countries,  have  been  avoided  by 
curves  and  steeper  gradients.  Then,  again,  English  rail- 
ways have  been  constructed  to  stand  a  heavier  traffic  and 
a  larger  amount  of  wear  and  tear  than  the  railways  of  any 
other  country.  The  permanent  way  is  heavier,  there  is 
a  larger  proportion  of  double  line  and  siding  accommoda- 
tion, and,  finally,  the  expenses  of  the  Parliamentary  con- 
tests in  which  English  companies  have  been  involved 
have  added  enormously  to  capital  cost,  while  millions  have 
been  dissipated  in  endeavouring  to  raise  the  necessary 
capital  for  lines  that  never  have,  and  possibly  never  will, 
realise  either  the  promises  or  the  expectations  of  their 
speculative  promoters. 

But  manifestly  these  considerations  apply  almost  ex- 
clusively to  newly-constructed  lines.  They  do  not  account 
for  the  increase  of  capital  expenditure  on  already  existing 
lines.  That  increase  has  within  recent  years  been  so 
serious  as  to  deserve  a  much  greater  share  of  public  atten- 
tion than  it  has  hitherto  received.  If  we  take  the  country 
as  a  whole,  we  find  that  the  average  capital  expenditure, 
per  mile  of  line  open,  rose  from  ;f  35,984  in  1872  to 
£42,$6i  in  1885.     In  the  interval,  the  mileage  of  lines 
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open  had  been  increased  by  3355  miles,  and  the  capital 
expenditure  by  about  247  millions ;  so  that  the  average 
capital  per  mile  of  new  line  would  come  out  as  more  than 
;f  73,000,  if  the  whole  additions  to  capital  had  been  devoted 
to  that  purpose.  Between  1862  and  1872  the  increase  of 
line  opened  was  4263  miles,  and  the  increase  of  capital 
expenditure  was  about  184  millions,  representing  an  aver- 
age of  rather  over  ;f  43,000  per  mile  of  new  line.  What 
has  become  of  the  enormous  difference  in  the  capital  ex- 
penditure, as  tested  by  the  standard  of  new  mileage  opened, 
during  the  later  of  the  two  periods?  This  diflference  is  equal 
to  not  less  than  ;^  30,000  per  mile  of  new  line,  and  its  effect 
had  been,  as  already  stated,  to  bring  up  the  average  capital 
cost  of  our  railways,  as  between  1872  and  1885,  by  ^^6577 
per  mile  of  line  open.  The  increase  has  been  most  marked 
in  the  case  of  the  English  and  Welsh  lines.  In  1872  these 
lines  represented  an  average  capital  of  j^ 42,500  per  mile 
open.  In  1885  the  capital  per  mile  open  was  within  a 
fraction  of  ;f  50,000,  so  that  in  the  interval  there  had  been 
an  average  increase  of  about  ;^7500  per  mile ;  and  as  the 
number  of  miles  of  line  open  in  England  and  Wales  at 
the  end  of  1885  amounted  to  13,612,  the  total  difference 
in  the  expenditure  per  mile,  as  between  the  two  periods, 
amounts  to  not  less  than  102  millions  sterling. 

Although  we  have  not  the  accounts  before  us  in  detail, 
there  can  be  little  doubt  that  the  chief  sources  of  this 
very  remarkable  increase  of  capital  expenditure  have  been 
the  extension  of  station  accommodation,  the  widening  of 
lines  and  the  increase  of  sidings,  the  purchase  of  addi- 
tional rolling  stock,  the  installation  of  the  block  and  air- 
break  systems,  and  other  measures,  either  compulsorily 
demanded  or  voluntarily  undertaken  with  a  view  to  in- 
creasing the  efl&ciency  of  the  service  and  the  safety  of 
life  and  limb.  But  none  the  less  is  the  item  a  serious 
one,  and  its  seriousness  is  increased  rather  than  diminished 
when  it  is  compared  with  the  corresponding  figures  for 
other  countries.    In  the  United  States,  there  has  been  a 
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iriuch  greater  increase  of  trafl&c,  as  between  1872  and  1884, 
than  in  Great  Britain,  and  yet  the  average  increase  of 
capital  per  mile  of  line  open  has  been  less  than  one-third  of 
the  increase  that  has  happened  in  our  own  country,^    In 
some  Continental  countries,  an  increase  of  traffic  has  been 
coincident  with  a  decreased  capital  expenditure  per  mile  of 
line  open,  in  consequence  mainly  of  the  greater  cheapness, 
within  recent  years,  of  all  the  materials  of  construction. 
To  this  latter  source  we  should  have  been  justified  in  look- 
ing for  a  diminished  expenditure  per  mile  of  line  open,  on 
all  railways — at  any  rate  since  1879,  when  the  era  of  cheap 
prices  was  fairly  inaugurated ;  but  even  since  then,  the 
capital  expenditure  of  the  railways  of  the  United  King- 
dom has  been  increased  from  ;f40,Si8  to  ;f 42,561  per 
mile.     This  fact  appears  to  show  that,  as  regards  capital 
cost  at  any  rate,  English  railways  have  gained  little  from 
the  lower  prices  at  which   all  commodities  have  been 
procurable  within  the  interval.     If  we  take  the  North- 
Western  Eailway  as  a  typical  example,  we  find  that,  during 
the  ten  years  ending  1885,  it  expended  over  four  millions 
sterling  in  additions  and  improvements  to  terminal  sta- 
tions at  London,  Birmingham,  Liverpool,  and  Manchester. 
This  outlay  has,  no  doubt,  tended  to  the  great  advantage 
of  the  public,  but  those  facilities  may  be  too  dearly  pur- 
chased after  all;  and  the  public  should  not  forget  that 
they  can  hardly  possess,  at  the  same  time,  magnificent 
stations  and  cheap  rates  and  fares.     It  is  true  that  the  two 
things  may  not  necessarily  be  incompatible ;  but  it  is  also 
true  that,  if  the  public  demand  exceptional  facilities,  they 
must  be  prepared  to  pay  an  exceptional  price  for  them ; 
and  it  is  worth  while  pausing  to  consider  whether  we  have 
not  been  getting  too  luxurious  and  exigeaiit  in  our  require- 
ments.    It  is  perhaps  now  too  late  to  undo  the  mischief  to 
which  we  refer ;  but  we  are  not  too  late  to  determine  that 
railway  companies  shall  not  be  encouraged  in  this  prodigal 

^  This  is  shown  more  specifically  ia  the  chapter  on  American  Railways. 
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expenditure  on  lines,  the  capital  account  of  which  ought 
to  have  been  closed  many  years  ago.  This  mortgaging  of 
the  future  is  not  creditable  to  our  appreciation  of  what  is 
best  for  our  present  needs,  or  of  what  is  most  calculated 
to  advance  the  interests  of  posterity. 

The  first  thing  that  strikes  a  casual  inquirer  into  the 
economics  of  railway  working  is  the  enormous  disparity 
that  is  found  between  the  construction  cost  of  different 
railways.  At  the  one  end  of  the  scale,  we  have  the  Metro- 
politan Eailway,  with  a  capital  cost  of  over  half  a  million 
per  mile  open;^  and  at  the  other,  we  have  the  Liskeard  and 
Caradon  line,  costing  less  than  ;f  2000  per  niile.  Between 
these  two  extremes,  there  are  all  sorts  of  intermediate 
figures.  The  most  expensive  lines  have  been  those  con- 
structed in  the  neighbourhood  of  the  metropolis.  Four  of 
them  have  cost  over  £  i40,ocx)  per  mile,  viz. : — 

The  Metropolitan        ....  ;f  515,073  per  mile. 

„    District 440i3M    ..     » 

„    North  London      ....         324,655    „     „ 
„    Chatham  and  Dover     .        .        .        140,682    „     „ 

Of  the  main  trunk  lines,  seven  have  cost  over  ;£'5o,ooo, 
and  some  over  £jOfiOO  per  mile,  viz. : — 

The  Manchester,  SheflBeld,  and  Lincoln 
„    Lancashire  and  Yorkshire 
„    South-Eastem 

„     North-Western 


West  Lancashire    . 
Brighton  and  South  Coast 


„    Midland 


;f  82,888  per 

mile. 

79,889 

»» 

», 

59.149 

»i 

»} 

58,400 

)f 

f,. 

55.8«7 

»» 

}» 

55»i76 

*» 

»> 

53,908 

»* 

f> 

Of  the  other  chief  railways,  the  average  cost  per  mile 
has  been : — 


^  Mr.  Bell,  the  general  manager  of  the  Metropolitan  line,  has  caUed  my 
attention  to  the  fact  that  this  cost  includes  the  Harrow  extension,  which 
runs  through  an  open  country,  and  consequently  was  not  so  expensive  as 
the  line  from  Aldgate  to  South  Kensington,  which  cost  ;f  772,000^  or  the 
City  lines  extensions,  which  cost  ;^i,264,coo  per  mile. 
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The  Fumess 

Great  Northern     . 
North  Staffordshire 
Great  Eastern 
North-Eastern 
Great  Western 
Taff  Vale      . 


if  50J43  P«' niile. 
44.665   „ 
40,609  „ 
38.238  „ 
37.103   „ 

30.981      M 


With  these  exceptions,  and  one  or  two  others  of  minor 
importance,  the  average  cost  of  the  railways  built  in 
England  and  Wales  has  not  generally  been  as  much  as 
;£"30,ooo  per  mile. 

The  question  here  naturally  occurs.  What  is  the  ex- 
planation of  the  enormous  differences  shown  in  these 
figures  ?  Is  it  due  to  the  greater  cost  of  the  land,  to  the 
more  costly  gradients  and  alignment,  to  the  more  stable 
and  expensive  character  of  the  works  and  ways  generally, 
or  to  the  acquisition  of  adjuncts  that  have  been  deemed 
requisite  for  the  trafl&c,  although  not  properly  coming 
within  the  scope  of  a  railway  undertaking  ? 

To  furnish  adequate  replies  to  each  and  all  of  these 
inquiries  would  necessitate  a  very  elaborate  analysis 
of  railway  property  generally.  This,  of  course,  cannot  be 
attempted  here.  But  it  may  be  remarked  that  the  nearer 
the  railways  approach  the  metropolis,  and  the  greater  their 
mileage  within,  or  in  the  neighbourhood  of,  London,  the 
higher  becomes  their  average  mileage  cost.  One  cause  of 
this  is  no  doubt  the  more  costly  works  involved  to  meet 
the  special  conditions  of  metropolitan  working — especially 
the  greater  amount  of  tunnelling,  and  the  more  expen- 
sive station  accommodation.  Another  is  the  very  much 
higher  cost  of  the  land  in  the  metropolis.  Still  others 
there  are,  which  will  occur  to  all  who  are  more  or  less 
familiar  with  the  question. 

It  is,  however,  important  to  remember  that  although 
the  capital  outlay  on  English  railways  is  phenomenally 
high,  so  also  is  the  volume  of  their  traffic,  and  their 
average  gross  and  net  receipts  per  mile.  The  advantages 
possessed  in  this  respect  by  English  lines  would  enable 
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them,  if  properly  administered,  to  yield  quite  as  good  re- 
turns as  those  of  other  countries  that  have  a  much  lower 
capital  cost.  But  the  system  pursued  on  our  principal 
railways  does  not,  as  already  indicated,  seem  to  promote 
this  result  We  have  at  once  the  largest  gross  earnings  per 
mile  and  the  lowest  train-mile  rate  of  any  leading  country  in 
the  world.  This  fact  when  placed  alongside  the  high  range 
of  rates  and  fares,  gives  the  key  to  the  whole  situation. 

Perhaps  the  greatest  defect  in  the  administration  of 
Englisli  railways  is  the  practice  which  obtains  of  running 
only  partially  filled  trains  where  full  train-loads  should  be 
adopted.  Tiiis  is  a  defect  that  has  been  admitted  most 
readily  by  railway  managers  themselves ;  but  they  likewise 
seek  to  defend  the  practice  on  the  ground  that  it  is  de- 
manded by  the  public,  and  that  any  departure  from  the 
now  established  usage  would  involve  a  withdrawal  of 
facilities  and  conveniences  to  which  traders  would  not  care 
to  submit.  It  is  also  urged  that,  in  reference  to  the  great 
bulk  of  the  traffic,  there  is  so  much  competition  between 
the  principal  railways  that  if  they  did  not  each  provide  the 
best  facilities  witliin  their  power  in  the  way  of  rapid  de- 
livery, they  would  be  left  behind  in  the  race.  This  is  no 
doubt  perfectly  true  as  regards  the  general  merchandise 
traffic,  and  it  also  applies  in  a  large  measure  to  agricultural 
traffic,  and  especially  to  live  stock.  But  it  certainly  cannot 
have  any  bearing  upon  mineral  traffic,  which  amounts  to 
nearly  70  per  cent,  of  the  whole.  There  is  no  reason  what- 
ever why  mineral  traffic  should  not  be  always,  as  it  gene- 
rally is,  carried  in  full  train-loads.  It  seldom  happens  that 
a  few  hours  more  or  less  make  any  difference  in  regard  to 
its  delivery.  It  is  not  a  perishable  commodity,  and  it  is 
one  that  lends  itself  most  readily  to  the  highest  demand 
of  economic  working,  viz.,  the  adoption  of  full  and  heavy 
train-loads.  In  England  and  Wales  the  quantity  of 
general  merchandise  carried  by  railway  in  1884  was  64^ 
millions  of  tons,  out  of  a  total  of  220  millions  of  tons, 
being  just  about   30  per  cent   of  the  whole.     It  is  in 
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respect  of  this  proportion,  therefore,  that}  there  is,  or  is 
supposed  to  be,  a  great  deal  of  leakage,  in  consequence  of 
the  absence  of  full  train-loads.  Mr.  Grierson  has  admitted 
that  in  England  the  ordinary  goods-truck  is  not  filled  to 
the  extent  of  more  than  one-half  its  carrying  capacity — 
that  instead  of  carrying  6  or  7  tons,  it  is  usual  to  carry 
only  2^  or  3  ;  and  hence  we  find  trains  carrying  no  more 
than  70  to  icx)  tons,  when  they  might  just  as  well  carry 
250  or  3CX).  Obviously,  if  the  rule  were  the  other  way, 
the  train  mile  receipts,  instead  of  being  only  43.  lod.  or 
58.,  should  be  double  that  figure ;  and  as  the  cost  of  work- 
ing goods  traffic  decreases  in  an  almost  direct  ratio  with 
the  weight  of  the  train,  or  rather  of  the  live  or  paying 
load,  the  adoption  of  fuller  wagon-loads  would  give  a  much 
higher  range  of  receipts  in  proportion  to  the  ordinary 
working  expenses.  This,  of  course,  could  not  be  done 
with  some  descriptions  of  traffic.  It  would  be  especially 
difficult  with  traffic  to  which  the  term  perishable  can  pro- 
perly be  applied,  but  such  traffic  forms  but  a  very  trifling 
part  of  the  whole — probably  not  more  than  10  per  cent.; 
and  to  the  remaining  90  per  cent,  the  system  could  cer- 
tainly be  applied  with  great  advantage. 

There  are  many  points  in  respect  of  which  English  rail- 
ways would  do  well  to  take  a  lesson  from  their  American 
congeners.  If  American  railways  have  in  some  respects 
set  a  bad  example — if  they  have  incurred  odium  and  be- 
come disreputable,  from  the  operations  of  financiers  and 
speculators,  from  the  **  watering "  of  their  stocks,  the 
installation  of  "  rings,"  and  other  equally  equivocal  de- 
vices,— they  have  at  any  rate  earned  the  gratitude  of  their 
shareholders  in  particular,  and  of  the  trading  community 
in  general,  in  consequence  of  the  enterprise  and  capacity 
which  have  enabled  them  to  reduce  the  average  rates  of 
freight  within  ten  years  by  one-half,  and  their  working 
expenses  by  a  corresponding,  if  not  still  greater,  amount. 
There  are  many  English  railway  authorities  who  do  not 
admit  the  possibility  of  such  an  achievement.     They  ask 
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incredulously,  having  in  view  only  their  own  experience, 
Where  has  any  such  reduction  come  from  ?  The  economy 
that  has  undoubtedly  taken  place  in  American  railroad 
transportation  within  recent  years  has  been  dealt  with  in 
previous  chapters,  and  need  not  here  be  more  particularly 
referred  to,  except  to  remark  that  the  chief  causes  have 
been — 

1.  Increased  capacity  of  freight  cars  or  goods  wagons. 

2.  Larger  train-loads. 

3.  Better  permanent  way. 

4.  Increased  efficiency  of  locomotives. 

In  the  case  of  most  American  lines  the  live  load  is  much 
greater,  relatively  to  the  gross  or  dead  load,  than  in  this 
country.  It  is  not  an  easy  matter  to  state  the  average 
load  carried  on  Euglish  lines.  There  are,  indeed,  no  direct 
means  of  reaching  this  desirable  item  of  information.  But 
it  is  probable  that  it  is  considerably  under  100  tons. 
This  conclusion  is  based  on  a  very  simple  arithmetical 
calculation.  The  total  receipts  from  goods  traffic  in  1885 
on  all  the  railways  of  the  Upiited  Kingdom  amounted  to 
^^36,87 1, OCX).  The  number  of  miles  travelled  by  goods 
trains  in  the  same  year  was  I25,929,cxx).  The  average 
receipts  per  goods  train  mile  would  thus  appear  to  have 
been  5.8s.  Now,  we  have  no  direct  clue  to  the  average 
ton-mile  rate  on  English  railways,  but  if  we  assume  that 
it  is  only  id.,  we  should  arrive  at  an  average  of  rather 
under  70  tons  per  train-mile;  and  inasmuch  as  the 
average  ton-mile  rate  is  generally  believed  to  be  nearer 
2d.  than  id.,  the  average  live  load  of  a  goods  train  is 
likely  to  be  nearer  50  than  70  tons.  If  it  were  assumed 
that  all  trains  return  empty,  this  figure  would  require  to 
be  doubled ;  but,  while  90  per  cent,  of  the  mineral  trains 
return  empty,  at  least  80  or  85  of  the  ordinary  merchandise 
trains  find  return  freights.  If,  however,  we  assume  that 
one-half  of  all  the  goods  trains  fail  to  find  return  loads, 
the  average  live  load  carried  on  our  English  railways  would 
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be  found  to  be  considerably  under  icx)  tons,  and  probably 
not  more  than  75  tons,  even  on  loaded  trains. 

Ic  is  interesting  to  compare  this  figure  with  those  that 
apply  to  Continental  countries  and  the  United  States.  In 
those  countries,  as  in  Great  Britain,  the  average  weight  of 
the  loads  carried  on  different  railways  is  not  specifically 
recorded.  The  process  of  statistical  analysis  may,  however, 
give  us  some  clue  to  such  knowledge.  By  that  process 
we  can  discover  the  average  receipts  per  ton  of  merchandise 
or  goods  trafiBc  carried  in  different  European  countries.^ 
If,  now,  we  divide  the  average  gross  receipts  from  goods 
trains  per  train  mile,  by  the  ascertained  average  receipts 
per  ton  per  mile,  we  shall  arrive  approximately  at  the 
average  weight  of  the  goods  trains  of  different  countries,  as 
in  the  following  table : — 

Statement  showiny  the  Average  Receipts  per  Train  MiUj  ike  Average  Ton- 
Mile  Rates,  and  the  Calculated  Averatje  Live  Load  Carried  per  Train 
Mile  in  European  Cuuntriea  and  the  United  States. 


Countries. 

Average  Receipts 
per  Goods 
Train  HUe. 

Average  Ton> 
MUeRate. 

Total  Tons 

Carried  per  Train 

MUe. 

Germany  . 

8. 

9.3 

d. 
0.8s 

132 

Austria 

12.3 

1.05 

139 

Belgium     . 

6.1 

0.77 

96 

France 

10.9 

1.07 

121 

Italy 

8.1 

1.20 

81 

Luxembourg 

4.2 

0.96 

52 

Russia 

12.0 

1. 16 

124 

Finland      . 

7.0 

0.99 

86 

United  States    , 

8.9 

0.62 

173 

United  Kingdom 

5-9 

i.oo' 

70 

This  method  of  estimation,  so  far  as  we  know,  has  never 
been  applied  before.  It  may  be  open  to  objection,  but  no 
other  method  appears  to  be  at  command ;  and  at  any  rate, 
so  far  as  it  goes,  it  shows  that  the  average  load  carried  on 

^  This  is  done,  of  course,  by  dividing  the  number  of  Ions  carried  one  mile 
into  the  gross  receipts  from  goods  traffic. 
'  This,  as  already  stated,  is  an  assumed  figure. 
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English  lines  is  less  than  that  of  any  other  country  except 
Luxembourg. 

i 

When  we  come  to  examine  the  passenger  traffic  returns 
of  English  railways,  we  find  that  the  train-mile  receipts 
are  much  lower  even  than  those  from  goods  traffic,  amount- 
ing to  only  3.5s.  as  against  5.8s.,  the  average  of  the 
whole  traffic  of  both  descriptions  amounting  to  4s.  lod. 
per  train  mile.  Within  recent  years  the  train-mile 
receipts  have  shown  a  tendency  to  fall  o£  Since  1875 
the  average  train-mile  receipts  of  the  United  Kingdom,  as 
a  whole,  have  fallen  from  53.  7jd,  to  4s.  lod.  The  de- 
crease in  the  receipts  from  passenger  traffic  have  been 
more  remarkable  still. 

The  greater  proportion  of  third-class  or  low-priced 
passenger  traffic  in  the  United  Kingdom  is  likely  to  have 
something  to  do  with  the  lower  average  receipts  per  train 
mile  just  alluded  to.  Those  receipts  ate,  of  course,  quite 
independent  of  the  number  of  vehicles  that  may  be  made 
up  in  an  average  train,  and  are,  in  fact,  nothing  else  than  a 
function  of  the  average  number  carried. 

There  is  no  charge  that  has  more  frequently  been 
levelled  at  our  great  English  railway  corporations  than 
that  of  running  a  needlessly  large  number  of  almost 
empty  or  half-empty  trains,  and  thereby  working  at  a  loss, 
or,  at  any  rate,  with  a  remarkably  and  quite  unnecessarily 
attenuated  range  of  profit,  the  enormous  passenger  traffic 
at  their  command. 

It  is  also  made  a  subject  of  frequent  animadversion  that 
the  third-class  traffic,  if  not  the  goods  traffic,  is  made  to 
pay  for  working  first-class  traffic  at  a  loss. 

In  briefly  looking  into  these  several  questions,  we  pro- 
pose to  examine  the  relation  of  coaching  stock  to  passenger 
traffic ;  to  show  how  far  each  class  is  remunerative ;  and 
to  endeavour  to  ascertain  how  far  the  results  prove  the 
number  of  passenger  vehicles  to  be  below  or  above  the 
standard  of  really  necessary  efficiency. 


d 
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The  average  capacity  of  the  railway  carriages  in  this 
country  is  generally  put  at  forty  places  per  carriage.  The 
average  distance  over  which  each  passenger  is  carried  in 
the  United  Kingdom  is  hetween  six  and  seven  miles.  If 
a  carriage  were  full  at  all  times  when  it  is  ia  service,  and 
were  taken  as  running  for  only  six  hours  a  day,  at  an 
average  speed  of  thirty-five  miles  per  hour,  it  should  in 
that  period  of  time  carry  1400  passengers,  or  420,000  per 
year  of  300  working  days.  The  actual  average  number  of 
passengers  transported  per  carriage  on  British  railways  is 
not  more  than  22,000  per  annum,  or  60  per  day.  The 
meaning  of  this  appears  to  be  that  passenger  carriages  are 
not  now  doing  much  more  than  one-twentieth  of  the  work 
they  might  accomplish.  Here  there  ia  a  manifest  wast« 
of  resources  ;  and  it  would  undoubtedly  be  much  to  the 
advantage  of  railway  shareholders,  ss  well  as  of  the  general 
public,  if  things  were  differently  ordered  in  this  respect. 

This  condition  of  affairs  is  not  of  recent  origin ;  it  has 
existed  for  many  years.  But  the  evil  is  getting  worse 
rather  than  better.  Since  1874  the  average  earnings  per 
passenger  carriage  have  been  reduced  from  ^^888  ^ £77A< 
or  about  13  per  cent.,  as  the  loEowing  figures  show: — 


Satitia  rff  Pauatgir  Traffic  tn  England  and  WaUt,  1874-1885. 


N,™i^.f 

GroM  E-TTD- 

Total  NHmbor 

Gr"s»  Fam- 

Yam. 

"'  SIST" 

dlTTUlgiUl 

Traffio 

(,-,™). 

Q^rUgo. 

>874 

ai.uS 

^18.772 

423,084 

^SSS 

isrs 

19.364 

45 ',033 

as7 

1876 

Z2,7S7 

19,623 

477.  U6 

862 

1877 

23. 'S4 

19,846 

490.352 

S57 

1878 

23.3ao 

20.047 

503.983 

860 

1879 

23.S77 

19.341 

503.653 

810 

1S80 

34,658 

20.34' 

540,669 

82s 

1881 

2S.54! 

20,690 

5&'.'75 

Sio 

ISS2 

26,214 

2 '.573 

586,690 

823 

I8S3 

27,274 

aa.059 

8«, 

I8S, 

37,905 

32,Z47 

621,131 

797 

1885 

38,352 

31,968 

632,169 

774 
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It  is  perfectly  true,  and  necessary  to  remember,  that 
this  reduction  of  earnings  per  carriage  has  been  coincident 
with  a  very  considerable  increase  of  third-class,  and  a 
consequent  decrease  of  first-class,  travel ;  but,  on  the  other 
hand,  third-class  carriages  are,  or  should  invariably  be, 
fuller  than  first-class,  and  they  also  contain  a  considerably 
larger  number  of  places — two  elements  that  ought  to  fully 
compensate  for  the  reduction  in  the  number  of  first-class 
travellers.  It  is  only  necessary  to  add  that  the  average 
receipts  per  carriage  are,  after  all,  higher  in  England 
than  in  other  leading  European  countries,  but  this  may 
be  because  passenger  fares  take  a  higher  range.  The 
averages  for  the  chief  European  countries  are  as  under : — 


Countries. 

Total  Number 
of  Ciirrisges. 

Total 

Passenger 

ReceipU 

(jQi  —  zoooX 

ATerage 

Receipts 

per  Carriage. 

Germany     .... 
Austria-Hungary 
Belgium      .... 
France         .... 

Itely 

Russia         .... 

20,843 
7,607 
3.386 

18,004 

4,943 
6,696 

;flI.Ol6 

4,827 
1.705 

13,425 
3,200 

7,110 

£S29 

633 
504 

64S 
1,020 

There  has  hitherto  been  a  great  lack  of  knowledge 
in  this  country  as  to  the  extent  to  which  the  different 
classes  of  passenger  traffic  yield  adequate  profit  to  the 
railway  companies.  English  passenger  traffic  differs  from 
that  of  most  of  other  countries  in  this  respect,  that  the 
chief  companies  attach  third-class  carriages  to  almost  every 
train.  The  accommodation  provided  for  third-class  pas- 
sengers in  England  is  also  much  superior  to  what  is  found 
in  other  countries  where  there  is  the  same  distinction  of 
classes.  The  effect  of  these  two  distinguishing  features  of 
the  English  railway  system  is  that  third-class  carriages 
are  much  more,  and  first-class  carriages  much  less,  utilised 
than  in  other  countries.  The  tendency  appears  to  be  to- 
wards an  increasing  use  of  third-class,  and  a  decreasing 


366 


RAILWAY  PROBLEMS. 


use  of  first-class,  vehicles.  But  all  the  same,  the  leading 
English  lines  continue  to  provide  a  large  proportion,  of 
first-class  accommodation  in  every  train,  and  it  is  no 
unusual  thing  to  find  the  third-class  carriages  of  express 
trains  absolutely  full,  while  first-class  carriages  are  almost 
empty.  The  natural  result  is  that  third-class  travel  is  a 
source  of  profit,  while  first-class  travel  is  not.  There  are 
not  wanting  proofs  of  this  fact. 

The  coaching  and  passenger  traffic  returns  of  the  London 
&  North  Western  Railway  Company  show  the  following 
results  for  1885  : — 


Description. 


First  class  . 
Second  class 
Third  class . 


Totals  and  average    . 


Number. 


1,697 
182 

1,784 


3,663 


Passengers 
Carried. 


2,170,442 

3»700,4S9 
48,978,129 


Average  per 

Carnage 
per  Annum. 


1,285 
20,330 
27,460 


54,849,030 


i5»ooo 


The  receipts  from  each  description  of  carriage  have  been 
as  under  for  the  same  year : — 


Description. 

Number. 

Gross 
Receipts. 

Average  per 
Carriage 
per  Annum. 

First  class 

Second  class        .... 
Third  class 

Totals  and  average    . 

1,697 
182 

1,784 

;f  500,833 

361,650 

2,290,883 

£29S 
2,000 

7,280 

3,663 

;^3, 1 53,366 

;^86o 

These  figures  are,  however,  afiFected  by  one  important 
disturbing  element.  The  first-class  carriages  are  classed 
with  composites,  and  as  there  is  no  record  of  the  total 
number  of  composite  carriages,  nor  of  the  projDortions  of 
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first  and  third  class  seats  in  each,  it  is  impossible  to  fix 
how  far  the  proportions  of  first  and  third  class  traffic  may 
be  thereby  altered. 

In  the  case  of  the  Midland  Railway,  there  is  less 
difficulty  in  arriving  at  a  correct  estimation  of  the  results 
of  working  first  and  third  class  traffic.  On  that  line  the 
composite  carriages  are  separately  distinguished,  and  if 
we  allow  that  they  should  be  apportioned  in  equal  parts 
to  the  first  and  third  class  stock,  respectively,  the  results 
will  come  out  as  follows : — 


Description. 

Number  of 
Carriages. 

Total  Passengers 
Curried. 

Average  per 
Carriage. 

First  class    . 
Third  class  . 

Totals  and  average 

786 
1,729 

1,528,786 
30,717,762 

1.944 
17.765 

2.SI5 

32,246,548 

12,821 

With  regard  to  receipts,  it  appears  that  the  first  and 
third  class  carriages,  respectively,  yielded  the  following 
averages  in  1885  : — 


"--•p"-       SXI:' 

Gross  Receipts. 

Average  Receipts 
per  Carriage. 

First  dass    .                 .  ,         786 
Second  class                  .  [       1,729 

£259,721 
1.541.515 

£3y> 

885 

Totals  and  average  1       2,515 

;f  1,801,236 

;f7i6 

Each  third-class  carriage  belonging  to  the  Midland  Com- 
pany appears  to  have  conveyed  15,821  more  passengers 
than  the  first-class,  being  an  increase,  of  814  per  cent. 
Each  third-class  carriage  also  earned  ;^S55,  or  168  per 
cent,  more  income  in  the  course  of  the  year  than  carriages 
of  the  superior  class.^     It  is  important  to  bear  these 

^  It  shoold  be  noted  that  these  figures  do  not  indade  season-ticket  holders, 
from  which  the  company  earned  a  further  sum  of  ;£^  19,877.  Although  this 
is  only  a  comparatively  small  item,  it  introduces  a  disturbing  element  that 
must  be  taken  into  account  If,  however,  we  assign  the  whole  of  the 
receipts  from  season  tickets  to  first-class  travel,  the  average  receipts  per 
fint-dass  carriage  would  only  be  raised  thereby  to  £3S3  P®^  annum. 
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figures  in  mind  in  considering  the  cost  of  working  pas- 
senger traffic.  The  first-class  carriage,  to  begin  with, 
costs  nearly  twice  as  much  as  the  third,  it  is  more  expen- 
sive to  repair,  and  it  is  run  at  greater  speeds,  where  there 
are — as  on  the  railways  south  of  the  Thames — express 
trains  with  no  third-class  carriages  attached.  But  this 
is  not  all.  The  best  and  most  costly  accommodation  is 
provided  for  first-class  passengers  at  stations  and  other- 
wise; and  if  porters  are  not  retained  specially  for  first- 
class  passengers,  they  at  any  rate  give  more  conspicuous 
attention  to  that  class. 

The  same  condition  of  things,  more  or  less  modified  in 
degree,  will  be  found  to  apply  in  the  case  of  every  railway 
company  in  this  country.  So  far  as  passenger  traffic  is 
a  source  of  net  profit,  that  profit  is  contributed  by  the 
third  class.  The  total  receipts  from  passenger  traffic  in 
England  and  Wales  amounted  in  1885  to  ;£'2 1,968,000. 
But  if  the  average  receipts  per  carriage  over  the  whole 
had  been  the  same  as  in  the  case  of  the  Midland  first- 
class  vehicles — namely,  ^^330 — the  total  receipts  from 
passenger  traffic  would  only  have  been  about  nine 
millions.  It  is  not  necessary  to  be  an  expert  in  order 
to  see  that  traffic  so  conducted  must  be  attended  with  a 
very  serious  loss.  The  sooner  English  railways  put  their 
house  in  order  in  this  respect,  the  better  for  themselves 
and  for  the  country  at  large. 

It  has  been  claimed  by  an  American  authority^  that  the 
American  locomotive  is  a  much  more  economical  machine 
than  the  English,  alike  in  respect  of  its  earning  capacity 
and  its  cost  of  maintenance.  It  is  certain  that  within 
recent  years  the  carrying  capacity  of  American  locomotives 
has  been  largely  increased.  The  introduction  of  steel  rails 
and  a  heavier  weight  of  permanent  way  have  enabled  much 
more  powerful  locomotives  to  be  employed,  and  have  con- 
sequently led,  in  the  United  States,  to  the  adoption  of  a 
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^  Dorsey  on  "English  and  Americftn  Railroads  Cooipared." 
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much  heavier  average  train-loai  Thus,  in  America,  the 
Pennsylvania  Baikoad  Company  increased  the  average 
weight  of  the  load  carried  per  train,  between  1870  and 
1882,  from  112  to  186  tons,  or  66.7  per  cent  On  the 
Pittsburg,  Fort  Wayne,  and  Chicago  line,  the  weight  of 
the  load  in  the  same  interval  was  increased  from  102  to 
17 1 J  tons,  or  66.9  per  cent.  And  so  with  most  of  the 
other  leading  lines.^  Hence  the  average  gross  and  net 
earnings  of  an  American  locomotive  have  within  recent 
years  been  largely  increased.  But  in  England,  where  the 
average  weight  of  the  load  carried  has  not  been  materially 
increased,  if  at  all,  the  average  earnings  of  a  locomotive 
have  diminished.  The  following  table  shows  this  relation 
for  the  period  1872-85  : — 

SkUement  thawing  the  Annual  Orots  Eamingt  per  Locomotive  in  England 

and  Wales  for  the  period  1872-85. 


Yeari. 

Number  of 
Locomotiyea. 

Gross  Receipts  from 

all  Traffic 

(jCt  —  xooo). 

ATcrage  per 
Locomotive. 

1872 

1873 
1874 
1875 

1876 

1877 
1878 

1879 
1880 
1881 
1882 
1884 
1885 

8,687 

9,"i 

9,554 

10,000 

10,439 
10,636 

10,804 

10,977 
11,172 

1 1,474 
11,847 
12,482 

12,840 

;f43.376 
47,061 
48, 142 

49,771 
50,504 
51,063 
51,069 

50,437 
53.598 
54,924 
56,596 
60,099 
59,320 

;f 4,993 
5.16s 
5.039 
4,977 
4.838 
4.801 

4.727 
4,595 
4.798 
4.787 

4.777 
4,815 

4,620 

Between  the  maximum  of  ;^5i65  and  the  minimum  of 
^4595  shown  in  this  table,  there  is  a  difference  of  £S70, 
and  it  will  be  noted  that  in  the  year  1885  the  earnings 

^  Some  interesting  details  bearing  upon  this  point  are  contained  in  a 
report  presented  by  my  friend  Mr.  William  P.  Shinn  to  the  reporter  on 
the  Internal  Commeroe  of  the  United  States  for  x88a. 
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were  the  lowest  on  the  record  except  those  of  1879.  It 
is  manifest  that  if  heavier  train-loads  were  adopted,  the 
earnings  of  English  locomotives  would  be  correspondingly 
increased. 

The  locomotive  earnings  of  the  chief  European  countries 
besides  our  own  are  shown  in  the  following  statement : — 


Coontries. 

Number  of 
Locomotives. 

Total  Oroas 

Earnings 

(£i  —  zooo). 

Arerage 
Earnings  per 
LooomotiTe. 

Gennany    .... 

Austria-Uungary 

Belgium 

France        .... 

Italy 

Russia         .... 

",330 
3,671 
1,790 
8,088 
1,630 

5.844 

j^48,494 
23,080 

6,479 
45,021 

8.245 
34,424 

;f 4,280 

6,287 
3,620 
5.566 
5.058 
5.890 

According  to  these  figures,  it  would  appear  that,  with  the 
exceptions  of  Germany  and  Belgium,  Continental  nations 
possess  a  higher  average  locomotive  income  than  England. 
This  is  certainly  not  due  to  a  higher  average  range  of  rates 
and  fares,  but  it  may  fairly  be  attributed  to  greater  care  in 
the  economical  working  of  locomotives,  and  especially  to 
the  running  of  fuller  train-loads. 

The  element  of  speed  has  undoubtedly  a  great  in- 
fluence on  the  average  cost  of  railway  working.  There 
is,  however,  a  want  of  specific  data  as  to  the  precise  effect 
of  speed  on  the  cost  of  working  a  train.  It  is  calculated 
that  on  the  majority  of  the  English  trunk  lines  the  aver- 
age speed  of  goods  trains  is  about  twenty  miles,  and  of 
passenger  trains  about  thirty-five  miles,  per  hour.  Mr. 
Findlay  stated  some  years  ago  that  the  average  speed  on 
the  London  and  North-Western  Railway  was  18  miles  per 
hour  for  the  former,  and  30  miles  for  the  latter.  Some 
years  previously  the  average  speed  was  not  so  great. 
There  was,  indeed,  a  not  uncommon  impression  that, 
beyond  a  certain  limit,  the  slower  the  speed  the  greater 
the  economy  of  working.   One  witness  stated  to  the  Boyal 
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Commission  of  1866  that  on  the  Great  Northern  line  the 
best  and  most  economical  speed  for  all  trains  was  about 
fifteen  miles  an  hour ;  but  that  the  coal  trains,  not  being 
able  to  get  up  the  rise  of  the  gradients  as  fast  as  the 
average  time,  ran  down  inclines  at  the  rate  of  thirty  miles 
an  hour.^  The  same  witness  maintained  that  the  loco- 
motive expenditure  would  be  increased  from  7id.  to  8Jd. 
or  94  per  train  mile  by  raising  the  rate  of  speed  from 
thirty  to  forty  miles  per  hour,  and  that  every  other  item 
of  working  expense  would  be  more  or  less  augmented  (as 
the  signals,  permanent  way,  &c.),  because  the  higher  the 
rate  of  speed,  the  better  and  more  efficient  must  be  the 
condition  of  the  permanent  way.  In  the  United  States 
there  has  recently  been  a  very  considerable  augmentation  * 
of  average  speeds,  especially  for  goods  and  mineral  trains 
which  are  now  run  at  fifteen  to  twenty  miles  per  hour.^ 
Experiments  made  with  a  "  dynograph  "  car  in  the  United 
States  have  shown  that  a  speed  of  eighteen  miles  per 
hour  for  goods  trains  is  more  economical  of  fuel,  and 
requires  less  power  than  a  slower  movement.^ 

The  opinions  entertained  by  the  earlier  railroad  in- 
quirers were  decidedly  imfavourable  to  high  rates  of  speed, 
from  the  point  of  view  of  economy.  Thus,  Mr.  Nicholas 
Wood  sets  out^  that,  at  a  speed  of  eight  miles  per  hour, 
the  cost  of  haulage  would  be  .3754  per  ton  per  mile;  but 
at  a  speed  of  twelve  miles  per  hour^  this  cost  would  be 
raised  to  .5d.,  and  at  twenty  miles  to  1.73d.  It  was,  there- 
fore, held  that  an  increase  of  twelve  miles  an  hour  in  the 
speed  would  cause  an  augmentation  of  370  per  cent,  in  the 
cost  of  haulage.  The  experience  of  later  engineers  have 
greatly  modified  these  figures. 

There  cannot  be  any  question  that  the  practice  of  run- 

^  Report,  Minutes  of  Evidence,  p.  883. 

'  Mr  Shinn's  Report  to  the  Secretary  of  the  Interior  on  *'  The  Inereaaed 
Efficiency  of  the  Railroad  System  of  the  United  States."  "Report  on 
the  Internal  Commerce  of  the  United  States  for  1882,"  p.  301. 

»  Ibid. 

«  "Practical  Treatise  on  Railroads,"  p.  6x6. 
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ning  a  great  many  only  partly  full  express  trains  on  all 
our  principal  lines  has  little  to  recommend  it  beyond 
public  convenienca  The  railway  companies  have  never 
yet  shown  what  it  costs  to  cany  on  their  express-train 
traflBc,  as  distinguished  from  the  rest.  It  is  not,  however, 
too  much  to  affirm^  that  when  the  wear  and  tear  of  the 
rolling  stock  and  permanent  way  are  considered,  and  the 
shunting  and  delay  occasioned  to  the  slower  traffic,  the 
express-train  traffic  is  not  adequately  remunerative,  if, 
indeed,  it  does  not  involve  a  real  loss.  In  no  other  country 
are  there  so  many  express  trains  as  in  England,  and 
nowhere  else  do  trains  generally  travel  at  the  same  high 
rate  of  speed. 

On  a  survey  of  the  whQle  matter,  there  would  appear  to 
be  too  much  reason  to  believe  that  the  financial  position 
and  prospects  of  English  railways  are  going  from  bad  to 
worse.  Our  railway  boards  have  not,  as  yet,  adequately 
realised  this  great  fact,  and  have  consequently  done  little 
or  nothing  to  stem  the  tide  of  insolvency  that  threatens  to 
overtake  them,  unless  they  mend  their  ways.  In  England 
alone,  there  were  last  year  (1885)  about  36J  millions  of 
ordinary  railway  stock  upon  which  no  dividends  whatever 
were  paid.  There  were  14J  millions  more  upon  which  the 
dividends  paid  did  not  exceed  2  per  cent.  These  two  items 
together  made  up  20  per  cent,  of  all  the  ordinary  capital 
of  English  lines.  Is  this  an  adequate  result  for  the  finest 
railway  system  in  the  world — for  the  system  that  has  the 
largest  volume  of  both  gross  and  net  receipts,  that  has  the 
cheapest  materials  of  construction  at  command,  and  almost, 
if  not  quite,  the  highest  range  of  rates  and  fares  ?  There 
can  only  be  one  answer  to  such  a  question.  That  answer 
will  be  more  imperatively  insisted  on  than  it  has  hitherto 
been,  if  our  railway  boards  should  fail  to  meet  their  own 
interests,  and  the  manifest  requirements  of  the  trading 
and  travelling  public,  by  sounder  methods  of  finance  and 
administration. 
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The  following  are  among  the  sources  whence  economy 
in  the  working  of  English  railways,  and  consequent  in- 
crease of  profits,  or  reductions  of  rates  and  fares,  or  both 
desiderata  together,  may  be  expected  in  the  future : — 

(i.)  The  adoption  of  a  slower  average  rate  of  speed  for 

goods  trains. 
(2.)  The  reduction  of  tare,  so  as  to  allow  of  a  greater 

live  or  net  load  being  carried,  relatively  to  the 

weight  of  the  vehicles  employed. 
(3.)  The  adoption  of  heavier  truck  and  carriage  loads, 

or,  in  other  words,  the  running  of  fewer  empty 

wagons  and  carriages,  and  possibly  fewer  trains. 
(4.)  The  avoidance  of  duplicate  trains  from  practically 

the    same    termini    for    practically   the    same 

destinations. 
(5.)  An  endeavour  to  redress  the   difference  in  the 

balance  of  goods  sent  in  opposite  directions. 
(6.)  The  transfer  of  a  great  part  of  the  heavy  traffic  to 

the  canals,  or  the  increase  in  the  number  of 

special  lines  provided  for  such  traffic,  so  as  to 

get  rid  of  the  loss  of  time  and  capital  involved 

in  shunting  to  make  way  for  the  passenger 

traffic. 
(7.)  The  publication  of  railway  accounts  on  a  principle 

that  would  allow  of  the  ton-mile  rates  being 

readily  ascertained  as  regards   both  cost  and 

profit. 
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CHAPTER  XXIV. 

SCOTCH  RA ILWAY  A DMINISTRA TION. 

The  first  public  railway  constructed  in  Scotland  was  a 
tramroad,  nine  and  a  half  miles  in  length,  which  connected 
Kilmarnock  with  Troon.  Parliamentary  sanction  was  ob- 
tained for  this  undertaking  in  1808,  and  the  line  was 
opened  four  years  later,  the  carriages  being  drawn  by 
horses.  The  Carron  Iron  Company,  about  the  same  time, 
connected  their  works  with  their  mines,  &c.,  by  means 
of  a  tramway;  while  so  early  as  18 10,  it  was  proposed 
to  connect  Glasgow  and  Berwick  by  a  horse-railway,  and 
the  ground  was  actually  surveyed  by  Telford  for  that  pur- 
pose. It  was  not,  however,  until  1826  that  any  railway 
of  real  importance  was  constructed  in  Scotland.  In  that 
year,  the  people  of  Edinburgh  commenced  a  line  that  was 
designed  to  connect  their  city  with  Dalkeith,  and  it  is 
worth  noting  that  this  line  was  worked  by  horses  until 
1845,  when  it  was  acquired  by,  and  incorporated  in  the 
system  of,  the  North  British  Railway  Company. 

Scotland,  therefore,  can  claim  a  very  early,  and  a  not 
undistinguished,  connection  with  the  railway  system ;  nor 
has  the  prestige  thus  acquired  been  dimmed  by  the  later 
experience  and  achievements  of  Scotch  railway  enterprise. 

In  considering  the  special  circumstances  of  the  Scotch 
railway  system,  we  are  struck,  first  of  all,  with  the  extent 
to  which  centralisation  and  amalgamation  have  induced 
economy  of  working.  There  are  only  seven  separate  rail- 
way companies  in  Scotland,  and  one  of  these  is  of  very 
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little  account  indeed,  while  the  trafl&c  of  another — ^the  City 
of  Glasgow  Union — ^is  worked  by  the  several  companies 
that  make  use  of  the  line. 

The  total  mileage  of  the  Scotch  railways  open  at  the  end 
of  1885  was  2982  miles,  of  which  1800  miles  were  single, 
and  1 182  miles  were  double  or  more.  This  is  rather  over 
1 5  per  cent,  of  the  total  railway  mileage  of  the  country. 
Eelatively  to  area,  Scotland  is  not  so  well  supplied  with 
railway  facilities  as  England.  Measured  by  the  test  of 
population,  however,  Scotland  is  in  advance  of  the  sister- 
country,  having  one  mile  of  railway  to  every  13 10  inhabi- 
tants, while  in  England  there  is  one  mile  of  railway  to 
every  2020  inhabitants. 

The  Scotch  railways  carried,  in  1885,  26 J  millions  of 
tons  of  mineral  and  8  J  millions  of  tons  of  other  trafl&c ; 
while  in  England  and  Wales,  the  total  volume  of  traflSc 
carried  on  the  railways  in  the  same  year  was  219  millions 
of  tons.  As  we  shall  afterwards  see,  the  railways  of  Scot- 
land carry  more  goods  traffic  per  head  of  the  population 
than  those  of  England. 

With  regard  to  passenger  traffic,  it  appears  that  in 
Scotland,  the  railways  carried,  in  1885,  about  56  millions 
of  passengers,  being  roughly  fourteen  passengers  for  every 
head  of  the  population.  In  England  and  Wales,  the 
number  of  passengers  carried  by  railway  in  1885  was 
62^  millions,  representing  an  average  of  about  twenty- 
three  for  every  head  of  the  population.  In  Scotland, 
however,  the  average  receipts  per  passenger  carried  were 
higher  than  in  England  and  Wales,  amounting  to  9jd. 
as  against  8d. — which  would  seem  to  prove  that  the  average 
length  of  journey  was  greater  in  the  more  hyperborean 
part  of  the  kingdom. 

The  principal  passenger- carrying  line  in  Scotland  is 
the  City  of  Glasgow  Union,  which,  in  1885,  carried  about 
4^  millions  of  passengers,  being  an  average  of  640,ocx) 
passengers  per  mile.  This,  however,  is  far  from  equalling 
the  density  of  passenger  traffic  on  the  Metropolitan  Sail- 
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way,  which,  in  the  sam6  year,  carried  about  S6J  millions 
of  passengers,  being  an  average  of  about  2^  millions  per 
mile.  Season  ticket-holders  are  not  reckoned  in  either 
case. 

The  number  of  passenger  vehicles,  and  the  average 
number  of  passengers  carried  in  each,  are  shown  for  the 
several  Scotch  railways,  as  regards  1885,  in  the  following 
table  :— 

Relation  of  Passenger  Vehides  to  Passengers  Carried, 


lUilwayi. 


Caledonian  .... 
Glasgow  Union  *  . 
Glasgow  and  South- Western 
Great  North  of  Scotland 
Highland     .... 
North  British 

Totals  and  aTerage 


Number  of 

Passenger 

Carriages. 

Number  of 

Fassengers 

Carried 

(xssiooo). 

Average 
Number  of 
Pasaengera 
per  Vehicle. 

1,219 

•  •  • 

685 
227 

213 
1,415 

17,002 
4,480 

8,703 
2066 

1,488 
21,994 

13.948 

•  ■  • 

12,705 
9,100 
6,938 

15,544 

3,759 

55,733 

14,826 

Of  the  total  ordinary  capital  embarked  in  Scotch  rail- 
ways at  the  end  of  1885,  amounting  to  33J  millions, 
there  were  7  millions  upon  which  no  dividend  whatever 
was  paid,  being  about  20  per  cent,  of  the  whole.  In 
England  and  Wales,  for  the  same  year,  no  dividends  were 
paid  upon  36J  millions  of  the  total  ordinary  capital  of  252 
millions,  being  14  per  cent,  of  the  whole. 

The  average  cost  of  the  Scotch  railways  has  been  con- 
siderably under  that  of  the  English  lines.  The  highest 
average  expenditure  per  mile  has  been  incurred  on  behalf 
of  the  Glasgow  Union  line,  in  which  case  it  amounts  to 
^183,571 ;  but  this  outlay,  high  though  it  be,  compares 
favourably  with  that  incurred  on  behalf  of  the  Metropo- 
litan and  Metropolitan  District  lines,  some  parts  of  which 
have  cost  over  a  million  sterling  per  mile.    Why  there 

^  The  passenger  traffic  on  this  railway  is  carried  in  the  trains  of  the 
Companies  using  the  line. 
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should  be  this  serious  difiference  of  cost,  is  a  problem  well 
worth  investigation.  These  several  lines  have  much  in 
common*  They  have  all  been  constructed  in  the  heart  of 
large  cities,  and  the  Glasgow  Union  has  had  to  acquire 
probably  more  land  and  property,  for  its  extent^  than  either 
of  the  metropolitan  lines.  But,  on  the  other  hand,  it  has 
not  involved  any  tunnelling  to  speak  of,  and  it  has  not 
incurred  any  expenditure  for  rolling  stock,  which  is  a 
large  item  in  the  cost  of  the  London  lines. 

The  details  of  the  Scotch  railways,  as  regards  capital 
outlay,  are  shown  in  the  following  table : — 

Statement  showing  the  Capital  Expenditure  upon  Scotch  Bailwayi  to 
the  End  of  1885,  and  the  Average  Outlay  per  Mile. 


Railways. 


Gftledonian  .... 

Glasgow  Union    . 

Glasgow  and  South- Western 

Great  North  of  Scotland 

Highland     .... 

North  British 

Fortpatrick  and  Wigtown   . 


Totals  and  average 


Miles 

Open 

at  End 

of  1885. 


819 

7 

343 
298 

418 

1,015 

82 


Ospital 

Expenditure 

to  End  of  1885 

CCxsxooo). 

Average 
Outlay 

per  Mile 
Open. 

£3S,7oS 

1,28s 

I3»573 
4,870 

4,446 

34,582 

663 

£47f2SS 

183,571 

39.571 

16,342 

10,636 

34.071 
8,085 

i:98.i24 

£3^,905 

The  Scotch  lines  have  apparently  been  smitten  with 
the  same  fell  disease  as  the  English,  as  manifested  in  the 
increase  of  their  capital  expenditure  on  already  existing 
lines.  In  1872,  the  average  capital  outlay  per  mile  of 
line  open  in  Scotland  was  only  ;^25,8oo,  so  that,  between 
that  year  and  1885,  ^^^  average  capital  expenditure  had 
been  increased  by  over  ;^7000  per  mile. 

On  analysing  the  accounts  of  the  different  companies, 
we  find  that  the  Caledonian  has,  in  this  interval,  increased 
ita  capital  expenditure  from  ;^29,icx>  to  ;f 47,258  per  mile 
of  line  open.    The  North  British  has  in  the  same  period 
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increased  its  capital  from  ^^27,300  to  ;^  34,071  per  mile 
open.  In  the  former  case,  there  has  been  an  increase  of 
about  ;^  1 8,000,  and  in  the  latter,  an  increase  of  about 
;^7000  per  mile  of  line  open.  The  difference  in  the  case  of 
the  Caledonian  is  very  remarkabla  The  Board  of  Direction 
may  be  in  a  position  to  afford  satisfactory  evidence  that 
this  money  has  been  wisely  expended.  Much  of  it  has 
gone  in  providing  increased  rolling  stock,  as  is  perfectly 
evident  by  the  fact  that  between  the  two  dates  the  Com- 
pany increased  their  total  vehicular  stock  from  29,644  to 
46,053,  the  difference  being  mainly  represented  by  the 
acquisition  of  the  traders'  wagons  over  the  whole  system. 
But  even  when  this  outlay  has  been  most  liberally  allowed 
for,  there  remains  an  enormous  balance,  that  causes  the 
Caledonian  to  compare  unfavourably  with  other  lines,  and 
especially  with  its  neighbour  and  rival,  the  North  British, 
in  respect  of  which  the  Tay  Bridge  construction  and  dis- 
aster, and  the  Forth  Bridge,  now  in  course  of  erection, 
must  have  compelled  an  increased  and  readily  appreciable 
capital  outlay. 

It  may  be  noted  that,  of  the  two  great  Scotch  railways — 
the  Caledonian  and  the  North  British — the  former  has  the 
largest  mineral,  and  the  latter  the  greatest  passenger,  traffia 
In  extent  of  mineral  trafl&c  the  Caledonian  is  only  excelled 
by  four  English  lines — these  being  the  North-Eastem,  the 
North-Western,  the  Great  Western,  and  the  Midland; 
while  it  carries,  on  less  than  one-third  of  the  whole  mileage 
of  the  country,  about  one-half  of  the  whole  mineral  traffic. 

The  gross  earnings  from  railway  working  in  Scotland 
varied  in  1885  from  a  minimum  of  ;^28s  per  mile  in  the 
case  of  the  Portpatrick  and  Wigtown  line,  to  a  maximum 
of  £2>()Z2  per  mile  in  the  case  of  the  Glasgow  Union.  The 
latter  is  almost  entirely  a  passenger -carrying  railway, 
and  for  that  reason  it  is  interesting  to  compare  its  gross 
mileage  receipts  with  those  of  the  two  chief  metropolitan 
railways,  which  possess  much  the  same  character.  On  the 
metropolitan  district  line,  nineteen  miles  in  length,  the 
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total  receipts  in  1885  amounted  to  ;^ 430,640,  being  an 
average  of  £22,631  per  mile.  On  the  Metropolitan  line, 
the  average  for  the  same  year  was  ;^27,i90  per  mile,  the 
mileage  being  24  miles,  and  the  gross  receipts  ;^653,ooo. 

The  following  statement  shows  the  total  and  average 
gross  and  net  earnings  on  Scotch  railways : — 

Statement  showing  the  Gross  and  Net  Earnings  from  Traffic  on  the 

Railways  of  ScoOand  in  1885. 


Railways. 

GroM 

Earnings. 

Net 
Earnings. 

Gross 

Eunings 
per  Mile. 

Net 
Earnings 
per  Mile. 

Caledonian 
Glasgow  Union 
Glasgow  and  South- Western 
Great  North  of  Scotland  . 
Highland .... 
North  British    . 
Portpatrick  and  Wigtown 

Totals  and  averages   . 

;f  2,954,562 
62,872 

i,095i739 
315,787 
386,784 

2,594,224 

23,369 

;fi,46i,56s 
46,016 

532,114 

152,394 
182,809 

1,291,896 

4,328 

;f  3,608 
8,982 

3,194 

1,060 

925 

2,556 
285 

£h7^S 

6,574 

1,551 

5" 

437 

1,273 

53 

;f7.433,337 

;f  3,671,122 

;f  2,493 

;fx,23i 

In  some  previous  chapters,  we  have  referred,  more  or 
less  incidentally,  to  the  differences  that  distinguish  the 
Scotch  from  the  English  railways,  in  reference  to  their 
administration  and  working.  England  has  a  higher  aver- 
age train-mile  income  than  Scotland,  the  figures  for  each 
country  having  in  1885  been  as  under: — 


Description. 

Englan4  snd  Wales. 

Scotland. 

Passenger  trains         .... 
Groods  trains 

d. 
50.44 

71.86 

d. 
46.37 

63.01 

It  would  appear,  from  these  figures,  either  that  the 
average  load  carried  on  the  English  lines  was  greater,  or 
that  the  rates  and  fares  were  higher,  than  in  Scotland. 
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The  gross  income  per  open  mile  of  railway  is  also  higher 
in  England,  as  the  following  figures  show : — 


Description. 

Grots  Inoome  per  Open  Mile  in 

England  and  Wales. 

SooUand. 

Passenger  trains      .... 
Goods  trains 

2.397 

1.476 

From  all  trains  together,  the  gross  income  in  Scotland 
only  amounted  to  ^^2453  P^^  open  mile  of  line,  as  against 
;f43i5  in  England  and  Wales,  showing  a  diflTerence  in 
favour  of  England  and  Wales  of  ;^ i860,  or  y6  per  cent. 

Of  the  total  gross  receipts  derived  from  railway  working, 
Scotland  has  a  much  larger  percentage  from  goods  traffic 
than  either  of  the  sister  countries.  The  difference  is,  how- 
ever, a  diminishing,  and  not  an  increasing,  one.  In  1874, 
the  Scotch  lines  drew  62  per  cent,  of  their  total  receipts 
from  goods  traffic,  as  against  56  per  cent,  in  England  and 
Wales.  In  1884,  only  60  per  cent  of  the  Scotch  railway 
receipts  were  derived  from  this  source,  while  the  per- 
centage proportion  drawn  by  England  from  the  same 
source  remained  stationary. 

Again,  of  the  total  gross  railway  receipts,  Scotland  takes 
52.1  per  cent,  for  working  expenses,  as  against  53.0  per 
cent,  for  England  and  Wales,  and  56.2  for  Ireland.  In 
this  respect,  therefore,  Scotland  compares  favourably  with 
the  other  two  divisions  of  the  kingdom.  The  comparison 
is  more  favourable  still  if  we  extend  it  over  a  series  of 
years.  Between  1874  and  1884,  the  working  expenses  of 
Scotch  lines  were  reduced  from  56.8  to  52.1  per  cent,  of 
the  gross  receipts,  as  t^ainst  a  reduction  from  554  per 
cent,  to  53.0  per  cent,  in  the  case  of  England  and  Wales, 
and  a  reduction  from  57.0  per  cent,  to  56.2  per  cent  in  the 
case  of  Ireland. 
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The  sources  of  this  diminished  cost  of  working  the 
Scotch  lines  may  be  traced  in  the  following  table : — 

Statement  tkowing  the  Expenditure  per  Train-Mile  an  the  Bailwayi  of 

Scotland  for  1874  and  1884. 


ItemA. 


Biaintenanoe  of  way    . 
Locomotive  power 
Repairs  and  renewals  . 
TrafiBc  charges     . 
Greneral  charges  . 
Rates,  taxes,  and  duty 
MiscellaneouB 


Totals 


1874. 


7.79 

9^34 

3-37 
9.07 

1. 18 

1.66 

1.69 


34.10 


1884. 


d, 

5.52 
7.26 

340 

8.39 
I.I9 

X.63 
1.37 


28.76 


Within  the  same  interval,  the  working  expenses  of 
English  railways  were  reduced  from  38.52  to  31.98  per 
train-mile,  or  from  £22g^  to  £2287  per  open  mile.  The 
working  expenditure  per  open  mile  does  not  appear  to 
be  nearly  so  high  in  Scotland  as  in  England,  which  is  no 
doubt  maialy  due  to  the  smaller  volume  of  traffic  dealt 
with.  In  1884,  the  two  countries  showed  the  following 
comparative  figures : — 

Statement  showing  the  Expenditure  per  Open  Mile  of  EaUvoay  far 
England  and  WaUs  and  Scotland,  reepeetively. 


Items. 

England  and  Wales. 

Scotland. 

Maintenance  of  Way 

Tiooomotive  power 

Repairs  and  renewals 

Traffic  charges  .... 

General  charges 

Rates,  taxes,  and  daty 

Miscellaneous    .... 

Totals  . 

£A09 
609 
212 
729 

los 

152 
71 

£2AS 
323 

373 
53 
72 
61 

i:2,287 

£h27S 

The  most  remarkable  feature  in  this  statement  would 
appear  to  be  that  of  rates,  taxes,  and  Government  duty, 
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which  amounts  in  Scotland  to  less  than  one-half  the  sum 
paid  in  England  per  mile  open.  Traffic  charges  also 
appear  to  be  much  less  in  Scotland — a  fact  that  may  be 
attributed  in  great  part  to  the  lower  range  of  wages.  The 
difference  in  locomotive  power  is  probably  a  result  of  the 
cheaper  fuel  that  most  of  the  Scotch  lines  have  at  com- 
mand, and  the  slower  rates  of  speed  adopted. 

So  far  as  the  average  receipts  earned  by  the  railway 
companies  per  head  of  the  population  enable  a  judgment 
to  be  formed,  Scotland  is  npt  behind  England  and  Wales 
in  reference  to  the  extent  to  which  her  people  adopt 
the  facilities  furnished  by  her  railway  system.  The  pas- 
senger receipts  per  capita  amounted  to  the  following  sums 
in  the  years  named : — 


Tears. 

England  and  Wales. 

Scotland. 

Ireland. 

t.     d. 

t,     d. 

«.     d. 

1861 

9    7. 

6    5i 

2    7i 

187 1 

13    oi 

9    6i 

3  10 

1874 

15    8i 

II    6i 

4    4 

1881 

IS    9 

12    I 

4    5 

1885 

15    7 

14    9 

5    5 

It  will  be  observed  that  the  progress  of  Scotland  has 
been  more  steady  and  continuous  than  that  of  England ; 
and  when  the  more  rural  character  of  her  population  is 
considered,  the  comparison  would  appear  to  be  all  the 
more  in  her  favour. 

When  the  comparison  is  extended  to  goods  traffic,  Scot- 
land comes  out  better  still,  as  the  following  figures  show : — 


1 

Years. 

Tonnage  Carried  per  Head  of  Population  in 

England  and  Wales. 

Scotland. 

Ireland. 

1861 

1871 
1881 
1885 

3-79 
6.18 

7.94 
7.95 

5.12 

7.7s 
9.00 

8.91 

0.29 
0.54 
0.69 
0.76 
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It  therefore  seems  that  a  higher  tonnage  per  capita  is 
carried  by  the  Scotch  than  by  the  English  lines,  and  an  in- 
finitely higher  tonnage  than  is  moved  on  the  railways  of 
Ireland.  This  fact  is  to  some  extent  reflected,  as  we 
might  expect,  in  the  goods  traffic  receipts  per  head  of  the 
population,  which  amounted  to  the  following  items : — 


Tears. 

Goods  TraiBc  Receipts  per  capita  in 

England  and  Wales. 

Scotland. 

Ireland. 

1861 
187 1 
1881 
1885 

«.      d. 

12     7, 

19     8* 

23    9 
22    9 

«.     d. 

18     7 
22   10 
22      0 

«.     d. 

I    lO^ 

3  7 

4  6i 

5  I 

Thus,  although  Scotland  furnishes  a  larger  tonnage  per 
capita,  she  does  not  contribute  a  correspondingly  higher 
range  of  traffic  receipts,  which  may,  of  course,  be  due  to 
several  causes,  but  most  probably  to  the  lower  average 
length  of  lead. 

The  results  obtained  by  the  several  Scotch  railways, 
in  reference  to  the  economical  employment  of  locomotive 
power,  may  be  traced  in  the  following  statement: — 

Statement  thawing  the  Total  Number  of  Loeomoiivu  Owned  by  Different 
Scotch  Railway 8t  with  the  Orots  Annual  Iteceiptt  and  the  Total  Train- 
MiUt  TravdUd  per  Locomotive, 


Railways. 

Total 

Locomo- 

titres. 

Gross 

Annual 

Receipts. 

;^z-zooa 

Receipts 

per  Loco- 

motiTe. 

Total  Train- 
Miles  Run 
in  1885. 
I  — zooo. 

Aversffe 

Train- 

MUesper 

Locomo- 

tiye. 

Caledonian 
Glasgow  Union  . 
South- Western  . 
North  of  Scotland       . 
Highland    . 
North  British     . 
Portpatrick,  &o. 

Totals  and  average 

690 

•  •  • 

291 
7x 

6 

;f  2,954 

63 
1,096 

316 

387 

2,594 

23 

;f 4.281 

•  •  • 

3.766 

4.451 
5.160 

4.434 
3.833 

12,452 

•  •  • 

4,564 

1,473 
1,673 

11,682 

180 

18,047 

15,685 

20,757 
22,312 

19,970 

30.009 

1718 

7,433 

i^4.327 

32,026 

18,641 
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The  highest  average  annual  receipts  per  locomotive  were 
earned  in  1875,  when  they  amounted  to  ;^448i.  Over 
the  last  fifteen  years,  the  lowest  average  was  ^^3961  per 
locomotive  in  1879,  and  it  is  a  hopeful  feature  that, 
although  trade  generally  was  equally  depressed  in  1885, 
the  average  was  raised  in  that  year  to  £^yiT^  as  above 
shown. 
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CHAPTER  XXV. 

SPECIAL  FEATURES  OF  IRISH  RAILWAYS. 

No  student  of  history  can  fail  to  be  struck  with  the  uni- 
formly dreary  and  depressing  character  of  the  record  that 
sets  forth  Ireland's  true  place  in  the  economy  of  nations. 
Her  people  are  steeped  in  the  deepest  poverty.  Her 
agriculture  is  perhaps  more  backward  than  that  of  any 
other  country  in  Europe,  notwithstanding  her  nominal 
affiance  with  a  nation  that  has  been  the  pioneer  of  the 
most  important  improvements  in  husbandry.  Her  industry 
has  been  hampered,  demoralised,  and  blighted  in  a  thousand 
different  ways,  until  it  is  but  the  ghost  of  what  it  ought  to 
be ;  and  this,  too,  in  spite  of  her  possession  of  considerable 
natural  resources,  and  labour  that  is  both  capable  and 
cheap.  Of  commerce,  except  in  agricultural  products,  she 
has  next  to  none,  notwithstanding  that  she  has  a  finer, 
larger,  and  better  situated  seaboard  than  almost  any  other 
European  nation.  It  almost  follows,  as  a  necessary  corol- 
lary, that  her  railway  resources  are  behind  those  of  Great 
Britain,  alike  in  their  extent  and  in  their  suitability  to  the 
requirements  of  her  people. 

There  are  many  features  that  distinguish  the  railways 
of  Ireland  from  those  of  the  rest  of  the  United  Kingdom. 
One  of  the  most  striking  of  these  is  the  fact  that  the  Irish 
railways  have  cost  much  less  to  construct  than  either  the 
English  or  the  Scotch.  There  is  no  reason,  on  the  face  of 
it,  why  the  construction  of  a  railway  in  Ireland  should  cost 
only  ;(f  i4,ocx5  a  mile,  as  compared  with  jg"  50,000  a  mile  in 
England  and  ;^3 3,000  in  Scotland,  yet  such  is  really  the 

2  B 
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case.  No  doubt  a  great  deal  of  the  difference  is  due  to  the 
much  greater  extent  of  double  mileage  in  England  and 
Scotland.     It  appears  that,  at  the  end  of  1884 — 

Of  13,340  miles  constructed  in  England  and  Wales,  8504,  or  64  per  cent., 
were  double  or  more. 

Of  2999  miles  constructed  in  Scotland,  1161,  or  38  per  cent.,  were  double 
or  more. 

Of  2525  miles  constructed  in  Ireland,  574,  or  22  per  cent,  were  double 
or  more. 

There  are,  however,  other,  and  even  more  obvious,  causes 
than  this  for  a  lower  first  cost.  The  price  paid  for  the 
land  in  Ireland  has  not  generally  been  so  high  as  in  either 
of  the  other  two  countries ;  and  if  the  same  price,  or  even 
rather  more,  has  generally  been  paid  for  materials  of  con- 
struction, there  has  been  less  money  spent  in  permanent 
erections,  in  rolling  stock,  in  making  arrangements  for  the 
collection  and  distribution  of  traffic,  and  in  labour,  which 
is  a  very  important  item  in  the  first  cost  of  all  structures. 
Besides  these  items  of  difference,  it  is  requisite  to  bear  in 
mind  that  there  have  not  been  the  same  costly  urban  lines 
constructed  in  Ireland  as  in  England  and  Scotland.  If  the 
cost  of  the  metropolitan  lines  and  termini  were  to  be  eli- 
minated from  the  capital  account  of  our  English  lines,  and 
that  of  the  Glasgow  lines  and  stations  from  the  capital  of 
the  Scotch  railways,  the  average  cost  per  mile  would  come 
out  as  a  much  lower  figure. 

The  total  capital  authorised  for  Irish  railway  con- 
struction to  the  end  of  1884  was  rather  over  40  millions 
sterling,  of  which  35f  millions  had  been  raised.  Of  the 
latter  amount,  25I  millions  were  stock  and  share  capital, 
and  10  millions  were  loans  and  debentures. 

It  is  worthy  of  note,  moreover,  that  a  considerably 
larger  share  of  the  total  capital  raised  for  the  construction 
of  Irish  railways  is  ordinary  or  unguaranteed  capital  than  in 
the  case  of  English  and  Scotch  lines,  the  proportions  being — 

37  per  cent,  in  England  and  Wales. 
34       „  „  Scotland. 

46       „         „  Irelftnd. 
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This  would  seem  to  prove  that  capital,  whether  Irish  or 
otherwise,  had  been  put  into  Irish  railways  more  readily, 
on  the  simple  faith  of  the  investment,  as  such,  than  in 
either  of  the  sister  kingdoms.  The  amount,  of  course,  is 
absolutely  a  very  small  one  by  comparison ;  but  it  is  not 
relatively  small,  and  especially  when  considered  in  refer- 
ence to  the  resources  and  wealth  of  the  country. 

The  Irish  railways  have  scarcely  justified  this  exceptional 
confidence  in  their  dividend-yielding  capabilities.  They 
have,  on  an  average  of  years,  shown  a  better  annual  return 
than  the  Scotch  lines,  but  a  considerably  inferior  one  to 
that  yielded  by  those  of  England.  They  have  also  followed 
the  same  tendency  as  the  English  and  Scotch  lines,  in 
reference  to  a  lower  rate  of  dividend  over  recent  years. 
In  1869,  the  proportion  of  net  receipts  from  the  working 
of  the  Irish  railways  to  the  total  share  and  loan  capital 
was  3.58  per  cent. ;  in  1876,  it  had  increased  to  4.14  per 
cent;  in  1 88 1,  it  had  fallen  again  to  3.29  per  cent.;  and 
in  1884,  it  had  improved  to  3.41  per  cent.  These  varia- 
tions are  not  exactly  reflected  in  the  movement  of  English 
and  Scotch  railway  earnings  over  the  same  period,  so  that 
it  is  worth  while  inquiring  how  it  comes  about  that  the 
Irish  lines  have  turned  out  as  they  have  done. 

The  highest  rate  of  dividend  that  has  ever  been  attained 
by  the  Irish  railways  as  a  whole  was  that  shown  in  1876, . 
when  the  net  receipts  were  equal  to  the  payment  of  4.14 
per  cent,  on  the  capital  invested.  In  that  year  there  were 
2157  niiles  of  railway  laid  down  in  Ireland,  at  a  total 
cost  of  30f  millions  sterling.  Since  then,  the  mileage 
of  line  open  has  been  increased  to  2525  miles,  being  an 
increase  of  368  miles,  and  the  capital  expenditure  incurred 
has  increased  to  35!  millions  sterling,  being  an  addition 
of  about  5  millions  sterling.  If  we  divide  the  additional 
mileage  constructed  into  the  additional  capital  raised  in 
the  interval,  we  shall  find  that  the  result  represents  an 
average  of  £13,600  per  mile  constructed,  being,  unlike 
the  tendency  of  England  and  Scotland  over  the  same 
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period,  a  decreased  rather  than  an  increased  outlay  per 
mile  open,  over  the  period  in  question.  There  does  not, 
therefore,  appear  to  be  any  good  ground  for  supposing  that 
the  less  remunerative  character  of  Irish  lines  has  been  due 
to  the  wasteful  and  extravagant  expenditure  of  capital, 
relatively  to  the  additions  made  to  the  mileage  open,  and 
the  consequent  presumed  earning  power  of  the  railways 
aAa  whole. 

When,  however,  we  come  to  consider  the  actual  earning 
power  of  this  additional  capital,  we  are  confronted  with 
the  real  source  of  the  evil  we  are  seeking  to  trace.  The 
total  receipts  of  Irish  railways,  from  all  sources  of  traffic, 
were  ;^  2,774,000  in  1876,  and  ;^  2,82  8,000  in  1884.  The 
average  gross  earning  power  of  goods  trains  was  ;g'S99 
per  open  mile  of  railway  in  1876,  and  only  ;^504  in  1884. 
Here  we  have  a  falling  off  to  the  extent  oi  £g^  per  mile, 
or  16  per  cent.  In  the  case  of  passenger  trains,  there  was 
a  decline  from  £66g  to  £600  within  the  same  period. 
This  movement  has  been  equally  apparent  in  the  earnings 
per  train-mile,  which  amounted  to  56.36d.  for  passenger 
trains,  and  io6.66d.  for  goods  trains,  in  1876,  against 
46.8 id.  and  78.63d.,  respectively,  in  1884.  In  both  de- 
scriptions of  traffic,  the  receipts  were  only  56.3 8d.  per 
train-mile  in  1884,  as  compared  with  67. 3 id.  in  1876, 
giving  a  decline  of  10.93d.  in  the  interval. 

In  the  case  of  the  railways  of  England  and  Scotland, 
the  course  of  events  over  the  same  period  has  been  very 
different.  English  lines  increased  their  gross  earnings 
from  ;f  4213  to  ;^43iS  per  open  mile,  and  Scotch  lines 
from  ;f  2449  to  ;^2453,  as  between  1876  and  1884.  It  is, 
however,  a  noticeable  feature,  common  to  all  three  coun- 
tries alike,  that  there  has  been  a  decline  in  the  gross 
earnings  per  train-mile — a  fact  which  would  seem  to 
point  to  the  exercise  of  less  care  in  obtaining  full  train- 
loads,  and  perhaps,  also,  to  the  reduction  of  the  rates  of 
freight,  although  we  have  elsewhere  shown  that  this  is 
not  by  any  means  manifest. 
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There  is,  however,  the  clearest  evidence  that  either  (i) 
as  between  1876  and  1884,  there  has  been  a  considerable 
reduction  in  the  average  rate  of  charge  made  for  goods 
transport  in  Ireland ;  or  (2)  that,  within  the  same  interval, 
there  has  been  a  considerable  reduction  in  the  average 
distance  over  which  the  goods  traffic  has  been  carried. 

In  1876,  the  average  receipts  for  each  ton  of  goods,  of 
all  kinds,  carried  in  Ireland,  was  7.3s.;  in  1884,  the  corre- 
sponding average  was  6.6s. ;  so  that  there  was  a  reduction 
of  .7s.  in  the  interval  In  England  and  Wales,  the 
corresponding  figures  were  3.2s.  for  1876,  and  2.9s.  for 
1884,  making  a  difiference  of  only  .3s.  per  ton  moved,  or 
less  than  one-half  that  which  took  place  on  the  railways 
of  Ireland.  It  is,  of  course,  to  be  observed,  that  the 
average  receipts  per  ton  moved  must  not  be  taken  as 
indicating  either  high  or  low  rates,  since  there  is  no  clue 
to  the  average  distance  carried.  In  Ireland,  there  is  little 
doubt  that  goods  traffic  is  carried  a  longer  distance,  on 
an  average,  than  in  England  and  Scotland,  where  many 
millions  of  tons  of  minerals  are  moved — ^as  on  the  Wishaw 
and  Coltness  branch  of  the  Caledonian  Bailway,  and  on 
the  Guisbrough  branch  of  the  North-Eastem  Eailway — 
for  less  than  is.,  and  often  for  less  than  6d.,  per  ton,  over 
the  whole  distance.  There  is  also  good  reason  to  believe 
that  the  average  ton-mile  rate  is  considerably  higher  on  the 
Irish  lines,  where  the  traffic  is  not  so  generally  carried  in 
full  train-loads  as  on  our  great  English  mineral-carrying 
railways,  and  where  it  is  usually  less  easily  handled,  and 
more  liable  to  damage. 

There  would  appear  to  be  a  tendency  in  Ireland  to  a 
considerable  increase  of  mineral  and  live  stock  traffic,  and 
a  decrease  in  general  merchandise.  The  receipts  from  all 
three  sources  of  traffic,  in  the  years  1876  and  1884,  were 
AS  under : — 
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Items. 

1876. 

1884. 

IncreajM  (+) 

or  Decrease  (-) 

in  2884. 

General  merchandiae 
Live  stock 
Minerals 

Totalfl    . 

;f  996,381 
221,538 

74,969 

;f9i7,305 
225,870 

128.533 

-  ;f  79,076 
+       4fi82 

+     S>3564 

;^i,292,888 

;^i,27i,558 

-  ;f2i,33o 

With  reference  to  passenger  traflSc,  the  Irish  railways 
show,  as  between  1876  and  1884,  an  increase  of  more 
than  two  millions  in  the  total  number  carried,  and  of 
£37,000  in  the  receipts  therefrom.  The  average  receipts 
per  passenger  carried  was  i.ois.  in  1876,  and  1.3s.  in  1884, 
as  compared  with  0.8s.  per  passenger  in  1876  and  0.7s.  in 
1884,  in  England  and  Wales.  It  would,  therefore,  seem  to 
follow,  either  that  the  average  distance  travelled  per 
passenger  was  greater  in  Ireland,  or  that  the  general 
range  of  the  fares  charged  was  higher  than  in  England 
and  Wales.  The  probability  is,  that  both  influences  have 
contributed  their  quota  to  the  higher  average  receipts  per 
passenger  which  we  have  seen  to  apply  to  the  sister  isle. 

There  is  another  feature  of  the  passenger  traffic  of 
Ireland  that  merits  attention.  The  average  number  of 
passengers  who  travel  in  that  country  per  mile  of  rail- 
way open  is  much  under  that  of  either  of  the  other  two 
divisions  of  the  United  Kingdom,  having  been  7744  in 
1884,  as  compared  with  about  50,000  in  England  and 
Wales,  and  over  18,000  in  Scotland.  The  same  charac- 
teristic appears  in  the  numbers  of  passengers  carried 
relatively  to  area  and  population.  Although  Ireland  has 
both  a  larger  area  and  a  larger  population  than  Scotland, 
the  total  number  of  passengers  carried  on  the  Irish  lines 
in  1884  was  only  about  one-third  of  that  carried  on  the 
Scotch  lines.  Put  in  another  way,  it  appears  that,  in  the 
year  1884,  23  passenger  journeys  were  made  for  every 
inhabitant  of  England  and  Wales,  14  for  every  inhabitant 
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of  Scotland,  and  only  4  for  every  inhabitant  of  Ireland. 
It  might  be  argued  from  these  figures  that  the  people  of 
England  and  Wales  travel  about  six  times  as  much  as 
the  Irish,  and  those  of  Scotland  three  and  a  half  times  as 
much;  but  it  is  possible  that  in  Ireland  the  average 
length  of  journey  will  be  greater  than  in  either  of  the 
other  two  countries,  where  it  is  now  so  largely  the  custom 
for  the  population  of  large  cities  to  travel  daily  to  and 
from  their  business  in  order  that  they  may  enjoy  the 
benefit  of  a  more  wholesome  atmosphere  than  they  can 
have  "  in  populous  city  pent" 

In  Ireland,  the  working  expenses  are  considerably  higher, 
relatively  to  the  gross  receipts,  than  in  either  of  the  other 
two  divisions  of  the  kingdom.  Out  of  every  ;f  icx)  of 
gross  earnings  in  1884,  £$^  went  for  working  expenses  in 
England  and  Wales,  :f  51  in  Scotland,  and  £$6  in  Ireland. 
Moreover,  it  is  important  to  observe  that  in  Ireland  a 
larger  proportion  of  the  gross  income  has  been  applied  to 
working  expenses  within  the  last  few  years,  the  propor- 
tion of  the  gross  receipts  so  absorbed  in  1869  having 
been  only  51.6  per  cent.;  in  1876,  53.6  per  cent.;  and  in 
1880,  54.4  per  cent.  It  is  certainly  not  a  healthy  state 
of  things  to  find  the  working  expenses  run  away  in  this 
manner  with  a  continuously  increasing  proportion  of  the 
gross  earnings,  especially  when  the  tendency  of  both 
English  and  Scotch  lines  has  been  of  an  opposite  character, 
and  when  the  expenses  of  maintenance  and  working 
generally  have  been  reduced,  as  we  have  elsewhere  shown 
them  to  have  been.  The  explanation  is,  of  course,  to  be 
found  in  the  diminished  gross  revenue  per  mile  of  line 
open. 

So  far  as  the  returns  of  the  employment  of  rolling 
stock  are  concerned,  there  is  no  reason  to  doubt  that  the 
Irish  railways  are  administered  quite  as  economically  as, 
if  not  more  so  than,  those  of  the  sister  countries.  The 
average  annual  earnings  per  locomotive  engine  employed 
in  1884  was  ;^48io  for  England  and  Wales,  ;^4500  for 
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Ireland,  and  ;f  4430  for  Scotland.  When  we  come  to  con- 
sider passenger  traffic  per  se,  the  difiference  in  favour  of 
Ireland  is  stiU  more  marked.  The  average  gross  earnings 
per  passenger  vehicle  used  in  1884  was  £Sy$  for  Ireland, 
as  compared  with  ;f  800  for  England  and  Wales,  and  £660 
for  Scotland.  There  is  no  possibility  of  instituting  a 
similar  comparison  in  regard  to  goods  traffic,  because  in 
Ireland,  as  in  England  and  Scotland,  a  great  many  wagons 
are  the  property  of  private  traders,  and  the  numbers 
returned  as  belonging  to  the  railway  companies  would, 
therefore,  quite  fail  to  give  a  clue  to  the  average  tonnage 
carried,  or  the  average  sum  earned,  per  wagon  employed. 

There  is  still  another  item  of  expenditure  in  which  the 
comparison  comes  out  as  specially  favourable  to  Ireland. 
Between  1869  and  1874,  the  higher  cost  of  materials  and 
labour  caused  a  great  increase  of  expenditure  on  all  the 
railways  of  the  United  Kingdom.  In  the  case  of  England 
and  Wales,  the  rise  was  from  ;fi582  to  £2^16  per  open 
mile  of  railway,  and  from  3i.38d.  to  38.52d.  per  train- 
mile.  In  the  case  of  Scotland,  the  average  expenditure 
for  the  same  period  rose  from  ;;f9i4  to  ;fi3i4  per  open 
mile  of  railway,  and  from  27.25d.  to  34.iod.  per  train- 
mile.  On  the  Irish  railways,  the  expenditure  per  open  mile 
rose  from  ;^5I9  to  £6yg,  and  per  train-mile,  from  3 1.2 id. 
to  36.6 id.  Since  1884,  there  has  been  a  partial  return  to 
the  old  rates  of  expenditure  in  all  three  countries,  but  in 
Ireland  to  a  greater  extent  than  in  either  of  the  other  two, 
per  mile  of  railway  open,  the  figures  having  been  as  high 
as  ;^679  in  1877,  and  as  low  as  £620  in  1884;  while  the 
English  lines  only  fell,  within  the  same  interval,  from 
£22Sg  to  ;^2287,  and  the  Scotch  lines  from  ;^I307  to 
;^I278.  Per  train-mile,  the  expenditure  for  the  three 
countries  comes  out  somewhat  differently,  England  and 
Wales  falling  from  36.26d.  to  3i.98d. ;  Scotland  from 
32.83d.  to  28.76d.,  and  Ireland  from  35.6id.  to  3i.69d,,  as 
between  1877  and  1884.  It  will  be  noted,  however,  that 
whichever  test  is  applied,  Ireland  does  not  come  out  badly. 
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There  are  some  historical  aspects  of  the  Irish  railway 
problem  that  demand  consideration,  as  differentiating  it 
from  that  of  either  of  the  sister  countries,  and  exercising  a 
large  amount  of  influence  alike  on  the  present  condition 
and  the  future  prospects  of  the  system. 

The  condition  of  Ireland  has  at  various  times  caused  the 
attention  of  Parliament  to  be  directed  to  the  prosecution  of 
public  works  in  that  country,  and  a  large  system  of  inland 
navigation  has  been  executed  there  mainly  out  of  Impe- 
rial funds. 

In  1836,  the  question  of  the  construction  of  railways  in 
Ireland  was  brought  forward  by  the  Government. 

A  Soyal  Commission  was  appointed  at  the  end  of  that 
year,  and  renewed  in  1837,  for  the  purpose  of  considering 
a  general  system  of  railways  for  Ireland,  and  the  best  mode 
of  directing  the  development  of  this  new  means  of  inter- 
course to  the  channels  where  the  greatest  advantage  might 
be  obtained  by  the  smallest  outlay,  with  a  view  to  opening 
out  the  resources  of  the  country. 

The  Commission  made  a  very  elaborate  survey  of  the 
country,  and  recommended  certain  trunk  lines  of  railways ; 
but  they  proposed — 

*'  That  every  effort  be  made  to  combine  into  one  interest 
and  under  one  management  and  control  the  whole  of  the 
southern  system  of  intercommunication  between  Dublin 
and  Cork,  Limerick,  Waterford,  and  Kilkenny,  and  that 
the  northern  line  by  Cavan — to  Armagh  at  least — ^be 
treated  according  to  the  same  principle,  and  considered  as 
one  concern." 

Failiug  the  necessary  capital  for  the  undertaking  being 
raised  by  the  public,  the  Commission  suggested . 

"  That,  to  avoid  the  evil  of  partial  execution,  and  to  ac- 
complish so  important  a  national  object  as  that  contem- 
plated in  the  completion  of  the  entire  system,  we  may 
look  forward  to  a  certain  degree  of  assistance  from  the 
Stat^ — as  great,  at  least,  as  has  been  given  for  the  encour- 
agement of  other  public  works  in  Ireland,  and  on  those 
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grounds  of  policy  which  we  believe  have  not  been  dis- 
puted, and  on  which  it  is,  therefore,  unnecessary  for  us  to 
enlarge." 

They,  therefore,  recommended — "That  Government 
should  advance  by  way  of  loan  a  considerable  portion  of 
the  amount  of  the  estimates  at  the  lowest  rate  of  in- 
terest, and  on  the  easiest  terms  of  repayment,  to  be 
secured  by  a  mortgage  of  the  works."  Many  landholders, 
they  held,  might  be  found  to  subscribe  towards  carrying 
into  effect  an  object  which,  in  addition  to  its  importance 
as  a  national  concern,  cannot  iail  to  benefit  and  improve 
their  own  properties. 

As  a  further  assistance  in  filling  the  subscription,  the 
Commission  suggested  lihat  powers  might  be  given  to  the 
counties  interested,  as  well  as  to  corporate,  towns,  to  be- 
come shareholders  to  certain  amounts — the  Government  in 
such  case  advancing  the  money  on  the  security  of  present- 
ments in  the  usual  manner,  and  the  return  of  such  shares 
being  available  for  the  reduction  of  the  county  or  other  rates. 

These  proposals  were  accepted  generally  by  the  Govern- 
ment of  the  day,  which  adopted  a  series  of  resolutions 
thereon,  specifically  recommending  that  certain  lines  of 
railway  should  be  treated  as  public  works,  and  that  for 
their  execution  the  Treasury  should  be  empowered  from 
time  to  time  to  issue  exchequer  bills.  As  a  condition  of 
such  aid,  the  rates  of  carriage  were  to  be  fixed  by  Com- 
missioners under  the  control  of  Parliament. 

Government  interference  was  not,  however,  favourably 
regarded,  and  these  proposals  were,  therefore,  finally 
dropped. 

Meanwhile  private  companies  took  up  the  work  of 
Irish  railway  construction,  aided  by  occasional  advances 
of  money  from  the  Consolidated  Fund. 

The  first  of  these  advances  was  made  to  the  Dublin 
and  Drogheda  Eailway  in  1842.  In  1847,  a  further  issue 
of  ;;f  620,ocx)  was  made  to  the  Great  Southern  and  Western, 
and  one  or  two  other  companies.     In    1849,  an   issue 
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of  ^500,000  was  made  to  complete  the  line  of  the  Great 
Western  Eailway  of  Ireland.  Subsequent  advances  have 
been  made  from  time  to  time,  although  not  of  late 
years. 

There  is  another  important  point  in  respect  of  which 
Irish  railways  are  in  a  different  category  from  either 
English  or  Scotch.  In  the  earlier  history  of  the  system , 
the  Government  encouraged  two  gauges  in  England,  and 
made  a  third,  which  agreed  with  neither  of  the  other  two, 
compulsory  in  Ireland. 

By  this  arrangement  the  railways  in  Ireland  have  been 
deprived  of  all  the  advantages  they  might  have  derived 
from  the  use  of  engines  and  rolling  stock  from  English 
lines.  As  the  Eoyal  Commission  of  1867  pointed  out,  the 
carrying  power  of  a  railway,  as  well  as  the  cost  of  its 
construction,  increases  in  some  proportion  to  the  width 
of  its  line,  and  consequent  magnitude  of  its  trucks  and 
engines ;  and  the  cost  of  some  Irish  railways  has  by  this 
enlarged  gauge  been  rendered  compulsorily  more  expen- 
sive than  that  of  English  railways  of  the  same  character, 
although  the  traffic  must  necessarily  be  much  less. 

The  multiplication  of  small  railway  companies  in  Ire- 
land, and  the  generally  unsatisfactory  character  of  the 
system  as  regards  financial  results,  has  led,  from  time  to 
time,  to  proposals  being  made  for  its  acquisition  and  ad- 
ministration by  the  State.  The  advocates  of  such  a  policy 
have  invariably  pointed  to  the  necessity  that  existed  for 
providing  additional  facilities  for  the  development  of  Irish 
resources,  and  the  great  difficulties  in  the  way  or  raising 
capital  privately  for  that  purpose. 

There  scarcely  appears  to  be  any  room  for  doubt  that 
the  industrial  development  of  Ireland  has  been  greatly 
retarded  by  the  want  of  proper  railway  facilities.  The 
country  is  not  without  considerable  mineral  resources. 
It  is  said  to  contain  deposits  of  sulphur,  iron,  tin,  and 
zinc  ores.  Professor  Sullivan,  who  had  inquired  into  the 
prospects  of  these  several  resources,  informed  the  Boyal 
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Commission  of  1867,  that  the  railway  charge  for  the 
transport  of  sulphur  ore  from  the  Vale  of  Avoca  to  Kings- 
town — a  distance  of  only  39J  miles — was  50  per  cent,  on 
its  actual  value.  The  same  authority  stated  that  the  zinc- 
mines  of  Nenagh  would  have  sent  out  three  times  the 
quantity  of  mineral  if  they  had  only  got  proper  freights 
from  the  railways.  Many  similar  cases  could  be  cited. 
It  has  been  the  same  in  reference  to  passenger  traffic. 
Evidence  was  given  to  show  that,  on  account  of  the  high 
passenger  fares  charged,  the  peasantry  preferred  either  to 
walk,  or  to  hire  a  car,  in  which  ten  men  might  travel  as 
many  miles  for  3  s.  or  4s.  Since  1867,  this  condition  of 
things  has  been  somewhat  improved,  but  even  yet  the 
Irish  people,  as  we  have  already  shown,  do  not  use  their 
railways  to  anything  like  the  same  extent  as  the  English 
or  Scotch. 

The  question  of  Government  control  of  Irish  railways 
was  considered  by  the  Royal  Commission  of  1866,  which, 
after  expressing  the  opinion  "that  it  is  inexpedient  at 
present  to  subvert  the  policy  which  had  hitherto  been 
adopted  of  leaving  the  construction  and  management  of 
railways  to  the  free  enterprise  of  the  people,  under  such 
conditions  as  Parliament  may  think  fit  to  impose  for  the 
general  welfare  of  the  public,"  added  that  "  there  is  not 
sufficient  reason  for  excepting  Ireland  from  this  general 
conclusion ;  but  as  it  has  been  the  established  policy  to 
assist  railways  and  other  public  works  in  Ireland,  we 
recommend  that  when  Parliament  thinks  fit  to  make 
advances  to  Irish  railway  companies,  the  money  should 
be  lent  for  a  fixed  period  of  considerable  length,  so  as  to 
enable  the  company  to  develop  its  resources  before  it  is 
called  on  for  repayment."  The  Commission  held,  how- 
ever, that  advances  should  not  be  made  to  the  Irish  rail- 
way companies  as  a  condition  of  reducing  their  rates  and 
fares;  but  that,  as  the  railway  companies  had  the  best 
opportunities  of  judging  whether  rates  can  be  reduced 
80  as  to  be  recuperative  within  a  reasonable  time,  they 
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should  be  left  to  carry  out  such  experiments  at  their  own 
risk. 

The  efifect  of  the  advice  given  by  the  Commission  of 
1866,  and  of  such  other  special  consideration  as  Parlia- 
ment has  given  to  the  subject  from  time  to  time,  has  been 
to  leave  the  railways  of  Ireland  on  practically  the  same 
footing  as  those  of  England  and  Scotland,  with  only  this 
difiference,  that  they  are  exempted  from  Government  duty. 
Their  development,  however,  as  we  have  already  seen,  has 
been  much  less  rapid  than  that  of  the  systems  of  the 
sister  countries,  and  until  a  more  stable  Government  has 
been  established,  this  will  probably  continue  to  be  the 
case. 

One  of  the  first  acts  of  the  present  Government  was  to 
appoint  a  Commission  to  inquire  into  the  extent  and 
character  of  the  resources  of  Ireland  in  reference  to 
industries,  railways,  &c.  It  is  more  than  probable  that 
the  labours  of  this  Commission  will  throw  a  good  deal  of 
light  on  the  existing  situation,  and  may  induce  measures 
calculated  to  ensure  its  amelioration. 
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CHAPTEE  XXVI. 
RAILWAYS  COMPARED  WITH  CANALS. 

Within  recent  years,  prominent  attention  has  been 
directed,  in  most  of  the  leading  countries  of  the  world,  to 
the  comparative  merits  of  railways  and  canals  as  means 
of  transport.  Upon  such  a  subject  it  might  reasonably 
be  supposed  that  there  could  be  little  scope  for  any 
great  difference  of  opinion  and  experience.  The  elements 
involved  in  transportation  are,  in  the  great  majority  of 
cases,  ascertainable  with  precision.  The  conditions  being 
given,  as  they  generally  can  or  ought  to  be,  the  difference 
of  cost,  as  between  one  system  of  transport  and  another, 
should  be  capable  of  being  formulated  with  the  greatest 
exactness.  And  yet  there  is  no  phase  of  the  great 
railway  problem  that  is  involved  in  greater  obscurity, 
or  in  reference  to  which  the  opinions  of  experts,  and  the 
practice  and  legislative  sanction  of  different  countries,  are 
more  at  variance.  In  the  midst  of  so  much  incertitude 
and  conflict,  it  is  by  no  means  a  simple  matter  to  dis- 
inter from  the  great  mass  of  evidence  that  is  avail- 
able on  this  point  the  true  and  essential  bearings  of  the 
controversy;  but  the  question  is  of  such  urgent  im- 
portance, that  it  is,  at  any  rate,  worth  while  making  an 
attempt  to  solve  it. 

The  conditions  of  the  problem  may  be  stated  in  a 
very  few  words.  In  so  far  as  the  general  public  is 
concerned,  they  may  be  thus  expressed : — 

I.  Are  canals  capable  of  affording,  in  a  general  way, 
a  cheaper  means  of  transport  than  railways  ? 
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2.  If  they  are  so  capable,  what  is  the  difference  of 

cost,  and  at  what  price  can  it  be  purchased  ? 

3.  If   canal   transport  is  the  more    economical,  are 

there  any  serious  countervailing  disadvantages 
or  inconveniencies,  calculated  to  militate  against 
its  adoption  ? 

4.  To   what   extent   have    different    countries    taken 

advantage  of  canal  transport  in  competition  with 
railways  ? 

To  begin  with,  there  are  no  two  cases,  within  our 
knowledge,  in  which  the  cost  of  canal  transport  has  been 
put  at  the  same  figure.  Upwards  of  fifty  years  ago, 
when  canals  were  the  main  arteries  of  communication 
for  heavy  traffic,  the  cost  of  haulage  for  slow  boats  was 
calculated  at  o.  1 8d.  per  ton  per  mile ;  for  fly  boats,  at 
O.Sd.  per  ton  per  mile;  and  for  swift  boats,  travelling 
at  ten  miles  an  hour,  at  S-Sd.  per  ton  per  mile.^  When, 
however,  the  cost  of  boat-hire,  &c.,  was  added,  the  cost 
of  transport  was  raised  to  i.36d.  for  slow  boats,  to  S-Sd. 
for  fly  boats,  and  to  1 3.2  5 d.  for  quick  boats,  per  ton  of 
useful  load  per  mile. 

These  appear  to  have  been  recognised  for  many  years 
as  the  approximate  bases  of  charges  for  canal  transport. 

The  Duke  of  Devonshire's  Conmiission  of  1867  gives 
the  following  examples  of  the  rates  charged  for  the 
transport  of  certain  descriptions  of  merchandise  by  canal 
and  railroad  at  different  dates : — 


ArticlM. 


Undamageable 

Hardware 

Sugar 

Tallow 

Drapery 

Glass 


iron 


ByCanaL 


II 

40 

35 
70 
70 


d. 
o 
o 
o 
o 
o 
o 


By  Railway, 
1866. 


f.  d. 

15  o 

27  6 

21  8 

21  8 

40  o 

37  6 


1  Macneil*»  tables,  quoted  in  "  Railway  Practice,"  by  S.  C.  Btees. 
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For  purposes  of  comparison,  it  may  be  useful  to  state, 
on  the  same  authority,  that  the  rates  charged  from 
Bristol  to  London  by  carriers  in  1830,  and  by  railway 
in  1866,  were  as  under:— 


Commoditiea. 


Drapery 
Hops 
Oil     . 

Tobacco 


Carriers, 

X830, 

Bate  per  Ton 

per  Mile. 

BaUwaj, 

1866, 

Rate  per  Ton 

perMUe. 

8.     d. 

60    6 
68    0 

47    0 
66    0 

8,    d. 
40    0 
40    0 
20    0 
26    8 

So  far  as  they  go,  these  figures  unmistakably  prove 
that  the  canals  were  accustomed  to  exact  very  much 
higher  charges  than  the  railways,  while  they  were  still 
enjoying  immunity  from  the  wholesome  influence  of 
competition,  their  charges  amounting,  in  some  cases,  to 
more  than  double  those  of  the  railways  in  more  recent 
years.  In  reference  to  this  circumstance,  however,  it  is 
necessary  to  remember  that,  at  that  time,  the  volume  of 
trafiSc  transported  was  inconsiderable.  In  1836,  the 
total  quantity  of  mineral  traffic  available  would  probably 
not  be  more  than  one-fifth  of  what  it  is  to-day. 

But  in  canal  transport,  as  in  everything  else,  the  last 
half-century  has  witnessed  very  considerable  improve- 
ments. The  waterways  have  been  deepened,  widened, 
and  otherwise  altered  for  the  better,  steam  has  largely 
taken  the  place  of  horse  traction,  and  minor  changes  have 
tended  to  produce  more  economical  working.  Hence  we 
have  the  following  figures  presented  as  the  cost  of 
transporting  one  ton  of  cargo  one  mile  on  different  canal 
systems  at  the  present  time : — 
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StatewHitnt  thmnng  Cott  of  Trantport  on  Different  CanaU, 


Tolls. 

Freight 

Totals. 

d. 

d. 

d. 

French  canals,  average  oott    . 

a  16 

0.22 

0.38 

0.134 

O.181 

0.315 

„          „       Bteam      „ 

0.134 

0.150 

0.284 

Alsace-Lorraine  canals  . 

•  •  • 

•  •  • 

0.243 

Mons  to  La  Vilette 

• « • 

•  •  • 

a28 

Grand  Junction  Canal    . 

•  •  • 

O.1S4 

•  •  • 

Traction  only. 

Aire  and  Calder  Navigation  . 

•  •  ■ 

0.083 

•  «  • 

Regent's  Canal       .... 

•  •  • 

0.081 

•  •  • 

Gloucester  and  Berkeley  Canal 

•  •  • 

0.062 

•  •  • 

From  these  returns,  which  are  given  on  adequate 
authority,^  it  would  appear  that  the  average  cost  of  canal 
transport^  including  both  tolls  and  traction,  varies  from 
a  minimum  of  0.243d.  to  a  maximum  of  o.38d.  per  ton 
per  mile. 

It  is  somewhat  doubtful  whether  these  figures  will 
compare  favourably  with  the  cost  of  working  goods 
traffic  on  railways,  where  all  the  conditions  of  economy 
are  properly  studied  and  given  effect  to.  The  cost  of 
working  goods  traffic  necessarily  varies  very  much, 
according  to  the  locality,  the  amount  of  the  traffic,  the 
character  of  the  gradients,  and  other  determining  con- 
siderations, so  that  it  will  hardly  be  found  on  any  two 
railways  to  amount  to  precisely  the  same  sum.  Nor 
are  we  in  possession  of  sufficient  data  to  justify  us  in 
dogmatising  either  upon  the  actual  average  cost,  or  upon 
what  it  ought  to  be.  One  authority  declares  that  the 
traffic  that  is  best  adapted  for  canal  transport — minerals 
and  other  heavy  commodities — is  generally  carried  upon 
railways  at  a  dead  loss.'  Another  holds  that  such  traffic  is 
the  most  remunerative  of  any  on  the  great  trunk  lines.^ 


'  Report  of  Select  Committee  on  Canals  for  1883,  P-  241. 
'  Paper  **  On  the  Cost  of  Working  Different  DescriptionB  of  Railway 
Traffic,*'  Proe,  Inst.  Meek.  Eng.,  1878,  p.  184. 
'  **0n  Economy  of  Railway  Working/'  Tftid,  1879,  p.  iia 

2  C* 
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There  is,  perhaps,  sufficient  evidence  of  what  the  cost 
of  working  heavy  traffic  really  is  to  remove  it,  as  to  its 
main  characteristics,  from  the  region  of  controversy. 

In  1865,  the  ascertained  cost  of  working  mineral 
trains  on  three  of  the  principal  English  railways  was 
stated  to  be  -} — 

Great  Western  .28.    y.Sd.  per  train  mile. 

Great  Northern   .  .28.    6.6d.    m      h        w 

South-Ea8tem     ....    28.  io.7d.    „      „        „ 

If  the  train  is  assumed  to  consist  of  200  tons  of  live 
or  paying  load,  the  cost  would  amount  to — 

o.i6d.  per  ton  per  mile  on  the  Great  Western. 
ai5d.        tf  „  „     Great  Northern. 

ai7d.        „  „  „     South-Eastem. 

And  if  we  double  these  figures,  in  order  to  make 
adequate  provision  for  the  return  empties,  we  shall  have 
0.3 2d.,  o.3od.,  and  o.34d.,  respectively,  as  the  total  cost 
of  transporting  mineral  traffic  on  English  railways,  in- 
cluding rates  and  taxes,  bad  debts,  insurance,  and  all 
other  items.* 

It  is  true  that  in  none  of  these  cases  is  the  average 
live  load  stated,  but  it  is  not  too  extravagant  a  figure  to 
put  it  down  at  200  tons.  If  larger  loads  are  carried, 
the  cost  of  transport  per  ton  will  be  proportionately  less. 

These  figures  receive  full  and  recent  corroboration 
from  a  high  authority.  Sir  James  AUport  states  that  on 
the  Midland  Bail  way  the  rule  is  to  give  42  trucks, 
c^^nyii^g  336  tons  of  minerals,  to  a  train,'  and  that  the 
expenses  of  working  the  railway,  indvding  everything, 
would  amount  to  an  average  of  2s.  6d.  per  train-mile. 
According  to  these  figures,  the  cost  of  mineral  transport 
on  the  Midland  Eailway  should  not  be  more  than 
0.0  8  9d.  per  ton  per  mile ;  and  if  we  again  double  this 

V^  Report  of  the  Duke  of  Devonshire's  Commission  on  Railways. 
\/      *  The  items  that  compose  the  cost  gi?en  for  the  Great  Western  are  set 
out  in  detail  by  Sir  Daniel  Gooch. 
'  Report  of  Select  Committee  on  Canals. 
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item  in  respect  of  return  empties,  we  have  a  total  cost 
of  only  o.i78d.  per  ton  per  mile,  or  about  27  per  cent, 
less  than  the  minimum  cost  shaivn  far  canal  transport. 

Another  authority  ^  has  calculated,  on  what  appears 
to  be  fully  adequate  cUUa,  that  on  the  Great  Northern 
Railway  the  cost  per  ton  per  mile  of  working  mineral 
traffic — ^assuming  twice  the  average  cost  per  train-mile, 
and  300  tons  average  net  load — is  not  more  than 
0.2385d.,  which,  however,  is  34  per  cent,  more  than  the 
average  brought  out  by  Sir  James  Allport's  figures. 

If  we  examine  the  more  exact  and  detailed  returns 
of  the  railways  of  the  United  States,  we  shall  find  that 
they  go  a  long  way  in  the  direction  of  confirming  the 
data  which  we  have  already  ascertained  to  represent  the 
cost  of  working  mineral  traffic  in  the  United  Kingdom. 
The  cost  of  transporting  goods  traffic  generally — not 
minerals  alone — on  the  principal  American  railroads,  is 
stated  to  have  been,  in  1 880,  as  under  per  ton  per  mile:* — 

<L 

New  Tork  Central 0.27 

Lake  Erie  and  Westeru 0.26 

Pennsylvania a23 

Pittsburg,  Fort  Wayne,  and  Chicago  .0.26 

Boston  and  Albany 0.51 

Lake  Shore a2i 

— ^while,  according  to  another  authority,*  the  average 
cost  of  transport  over  the  whole  of  the  29 1  millions  of 
tons  of  freight  carried  in  the  United  States  in  1880 
amounted  to  o.38d.  per  ton  per  mile,  being,  curiously 
enough,  exactly  the  sum  ascertained  and  stated  elsewhere 
to  have  been  the  average  cost  of  transport  on  the  canals 
of  France  as  a  whole.* 

^  Mr.  Price- Williams  on  "Economy  of  Railway  Working/'  Proe,  Intt. 
Meek.  £ng,,  1879,  p.  no. 

'  Poor's  Manual  of  the  Railroads  of  the  United  SUtes  for  1881. 

>  Report  of  the  Tenth  Census  of  the  United  SUtes  (1880),  vol.  iv. 
p^  II. 

*  *'  Rapport  fait  an  nom  de  la  Commission  d'Enqndte  siir  Iss  ehemias 
de  fer,  et  les  moyens  de  transport,"  &e.    By  M.  Krants. 
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So  far,  then,  as  we  have  been  able  to  adduce  evidence, 
there  appears  to  be  little  advantage,  in  point  of  the  actual 
cost  of  transport,  in  favour  of  canal  navigation.  This 
does  not,  however,  mean  that  railways  do  not  really 
impose  heavier  charges  than  canals  on  the  traffic  com* 
mitted  to  their  care.  There  is  this  very  important  dif- 
ference between  the  two  systems,  so  far  as  England  is 
concerned,  that  while  the  canals  have  not  cost  more  than 
;^50oo  to  ;^6ooo,  railways  have,  rightly  or  wrongly, 
involved  an  average  expenditure  of  about  ;f  50,000  per 
mile ;  so  that,  on  the  same  volume  of  traffic^  the  raUways 
wovld  require  to  make  a  considerahly  heavier  charge  tn 
order  to  obtain  the  sam^  jp^nancial  return^  Hence  it  is 
an  undoubted  fact  that  the  average  charges  on  English 
railways  are  considerably  heavier  than  on  English  canals 
over  the  same  distances.  Not  only  so,  but  where  rail- 
ways have  acquired  possession  of  canals,  they  have 
usually  levelled  up  the  canal  to  the  railway  rates,  and 
have  seldom  or  never  levelled  down  the  railway  to  the 
canal  rates.^ 

It  is  not,  however,  entirely  a  question  of  the  com- 
parative cost  of  transport  on  railways  and  canals.  The 
truth  is,  that  at  the  present  time  canal  competition 
scarcely  exists  in  England.  There  is  no  exact  return  of 
the  extent  of  canal  navigation  in  the  United  Kingdom, 
but,  according  to  returns  made  to  the  Canal  Committee 
of  1883,  there  were  then  about  4000  miles  of  such 
navigations,  of  which  1333  miles  were  guaranteed  and 
owned  by  railway  companies,  188  miles  were  derelict, 
119  miles  were  converted  into  railways,  1445  miles 
were  under  independent  ownership,  and  927  miles 
were  controlled  by  public  trusts.     In  almost  eveiy  case 

^  Many  proofs  might  be  cited  of  this  fact.  The  Report  of  the  Select 
Ck>mmittee  on  Canals  (1883)  states  (p.  253),  that  on  canale  between 
Birmingham  and  London,  under  railway  control,  the  average  rate  per  ton 
per  mile  is  i.40d.,  whereas  on  the  Grand  Junction  Canal,  which  ^is 
exempt  from  railway  control,  the  rate  is  only  o.35d. 
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of  an  important  through  route,  the  railways  had  secured 
some  link  in  the  navigation  which  enabled  them  to  im* 
pose  bar  tolls  and  throttle  the  competition.    Not  only  so, 
but  the  canals  of  the  United  Kingdom  have  generally 
been  very  much  neglected,  and  allowed  to  fall  out  of 
rei>air.     Then,  again,  the  "  break  of  gauge  **  is  so  frequent 
that  the  utmost  difficulty  is  experienced  in  making  prac- 
tical use  of  the  canals,  except  for  the  smallest  craft,  and 
in  more  than  one  instance  it  is  found  necessary  to  break 
bulk,  in  order  to  secure  the  canal  transport  of  traffic 
throughout  a  particular  route.     The  advocates  of  canal 
transport  suggest  that  Parliament  should  take  steps  to 
amend  this  condition  of  a£fairs.     As  to  the  remedy  to 
be  applied  there  are,  however,  very  conflicting  opinions. 
Some  recommend  that  Parliament  should  take  the  canal 
system  into  its  own  care,  and  expend   an    average    of 
^12,000  a  mile  in  bringing  it  up  to  a  necessary  con- 
dition of  efficiency.^     But  there  are  manifest  objections 
to  this  course.     The  State  could  hardly  place  itself  in 
direct  competition  with  railways  as  a  public  carrier,  and 
if  it  attempted  anything  in  this  direction  at  all,  it  would 
certainly  be  bound  to  acquire  the  railways  as  well  as  the 
canals,  in  which  case  the  railways  might  be  managed  in 
such  a  way  as  to  render  canal  competition  unnecessary. 
Then,  again,  the  canal  system  might  not  be  able  to  carry 
at  such  low  rates  if  the  average  capital  were  raised  from 
;C5000  to  ;^ 1 7,000  per  mile,  even  if  the  difiference  of 
capital  cost  were  readily  obtainable,  which  is  not  by  any 
means  certain. 

At  the  same  time,  it  is  impossible  to  deny  that  the 
relations  of  the  railways  to  the  canal  system  and  to  the 
public,  as  traders,  are  not  by  any  means  satisfactory.  It 
is  of  great  importance,  in  the  interests  of  trade  and  com- 

^  Mr.  Jamef  Abemethy  informed  the  Select  Gommittee  of  1883  that  it 
would  reqnire  ;f  12,000  per  mUe  to  bring  the  Leeds  and  Liverpool  Canal  np 
to  the  efficiency  of  the  Aire  and  Calder. 
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merce,  that  competitive  routes  should,  as  far  as  possible, 
be  luaintained  where  they  are  already  in  existence. 
Now,  there  have  been,  or,  at  any  rate,  there  were  until 
quite  recently,  competitive  railway  and  canal  routes  be- 
tween London  and  Liverpool,  Hull,  the  Severn  ports,  and 
South  Staffordshire;  between  Liverpool  and  the  Seyem 
ports,  Hull  and  South  Staffordshire ;  and  between  South 
Staffordshire  and  the  Severn  ports,  Hull,  Leeds,  &g.^  By 
keeping  open  these  canal  routes,  there  is  an  effectual 
check  placed  on  railway  monopoly  and  rapacity — a  check 
which  is  furnished,  as  regards  very  many  of  the  principal 
ports  of  the  country,  by  the  coasting  trade,  but  which  is 
manifestly  of  the  first  importance  as  regards  the  rest  of 
the  country,  when  we  remember  that  there  is  no  com- 
petition whatever  at  probably  three-fourths  of  the  6000 
stations  in  the  United  Kingdom. 

A  discriminating  writer  in  the  Edinburgh  Hevieto 
remarks,  in  reference  to  the  competition  of  canals  and 
railways  for  heavy  traffic,  that  "  the  whole  policy  of  the 
railway  boards  towards  the  canals  has  been  based  on  the 
principle  of  rendering  fair  competition  for  such  traffic  as 
was  water-borne  before  the  construction  of  railways  im- 
possible. Had  the  railway  been  essentially  a  cheaper 
and  better  medium  for  mineral  traffic,  the  canals  would 
have  been  let  alone.  The  public  would  soon  have  found 
out  the  truth,  and  the  traffic  would  have  followed  its  best 
natural  channel,  whichever  it  was."  It  is  only  necessary 
to  observe  what  are  the  facts  of  the  case,  to  see  that 
railway  directors  were  instinctively  aware  that  the  canals, 
if  let  alone,  would  successfully  compete  for  a  large  share 
of  traffic.  Out  of  4 1 3  5  miles  of  inland  navigation  in  the 
United  Kingdom,  17 16  miles  have  been  actually  pur- 
chased by  railway  companies.^     In  other  cases  a  certain 

^  Details  of  these  several  routes  and  of  their  ownership  are  given  in  the 
Report  of  the  Select  Committee  on  Canals  (1883),  P*  ^i^* 

*  These  figures  do  not  agree  with  those  given  on  p.  404  from  the  Canal 
Committee's  Report 
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annual  payment  has  been  made  to  canal  companies,  on 
the  condition  that  certain  tariffs  should  be  adopted.  In 
yet  other  cases  the  railway  companies  have  impeded  the 
operation  of  canals  by  reducing  their  own  charges,  gene- 
rally, to  a  minimum,  but  at  the  same  time  raising  them 
to  a  maximum  on  any  points  where  by  so  doing  they  can 
check  great  lines  of  water  communication.^ 

"  If  we  count  the  cost  at  which  the  railway  companies 
have  forced  upon  their  lines  the  amount  of  mineral 
traffic  for  which  they  now  receive  some  12^  millions 
sterling  per  annum  gross  income,^  we  shall  find  good 
reason  for  the  opinion  that  the  country  would  have  been 
in  a  more  prosperous  state,  or,  at  all  events,  that  railway 
l)roprietors  would  have  been  far  more  amply  remunerated 
than  is  now  the  case,  if  the  Legislature  had  insisted  on 
the  performance  of  the  conditions  originally  prescribed  in 
order  to  prevent  monopoly.  In  the  first  place,  the  pur- 
chase of  1 7 1 6  miles  of  canal  cannot  have  cost  less  than 
six  millions  sterling.  The  guarantees  and  rents  paid 
when  the  lines  of  canal  have  not  been  actually  purchased 
are  not  easy  to  be  ascertained.  The  Leeds  Canal  alone 
is  said  by  M.  de  Franqueville  to  receive  nearly  ;f  40,000 
per  annum  from  the  North- Western  and  Lancashire  and 
Yorkshire  Bailway  Companies,  by  way  of  bribe  to  keep  up 
its  rates.  For  the  destruction  or  command  of  the  canal 
traffic,  it  is  probable  that  the  net  revenue  of  the  railway 
companies,  including  interest  on  actual  expenditure,  is 
diminished  by  more  than  half  a  million  per  annuuL" 

In  the  earlier  years  of  the  present  century,  canals 
were  generally  prosperous,  and  many  of  them  returned 
extraordinary  profits.  In  1825,  a  Birmingham  canal 
was  yielding  cent  per  cent  For  about  half  a  century, 
the  shareholders  of  the  Old  Quay  Canal  Company  at 
Manchester  received  as  dividends,  every  two  years,  a 

*  Da  R^me  dee  Travauz  Publics,  tome  ii.  p.  294. 

*  ThiB  applied  to  1875  ;  the  mineral  traffic  now  yields  to  the  railways  of 
the  United  Kingdom  (dose  on  16  mUlioni  sterling  a  year. 
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sum  equal  to  the  original  outlay,  and  at  one  time  the 
£yo  share  sold  for  ;£^I2  50,  or  nearly  eighteen  times  its 
par  value.  For  more  than  twenty  years,  the  Duke  of 
Bridgewater's  Canal  returned  a  net  income  of  ;£^  100,000 
per  annum.  So  late  as  1833,  the  Coventry  Canal  paid 
32  per  cent. ;  the  Oxford,  34  per  cent. ;  the  Stafford  and 
Worcester,  34  per  cent.;  the  Mersey,  37  per  cent.;  the 
Erewash,  47  per  cent. ;  and  the  Loughborough,  1 34  per 
cent,  per  annum.  Like  railways,  at  the  present  time, 
canals  had  at  one  time  a  virtual  monopoly  of  the  con* 
veyauce  of  heavy  goods,  and  maintained,  as  we  have 
seen,  a  very  high  tariff  of  rates,  until  they  were  com- 
pelled by  railway  competition  to  come  down  to  lower 
terms.  In  their  earlier  days,  also,  railways  were  handi- 
capped in  their  competition  with  canals  hy  the  fact  that 
Parliament  granted  compensating  tolls  to  railways,  while 
they  were  denied  to  canals. 

We  shall  now  endeavour  to  ascertain  how  far  canal 
navigation  competes  with  railways  in  other  countries. 

According  to  returns  that  have  been  published  very 
recently,^  it  would  appear  that  there  were  7825  kilo- 
metres of  lakes  and  rivers,  and  4713  kilometres  of 
canals,  in  France  at  the  end  of  1884.  This  made  a 
total  of  12,538  kilometres  (9900  miles  in  all)  against  a 
total  of  1 8,5 S3  miles  of  railway.  The  total  quantity  of 
merchandise  of  all  kinds  carried  on  the  lakes,  rivers,  and 
canals  in  that  year  amounted  to  21  millions  of  tons, 
against  94^  millions  of  tons  carried  by  the  railways. 
The  total  number  of  tons  carried  one  mile  on  the  lakes, 
rivers,  and  canals  was  1 501  millions,  of  which  813 
millions,  or  54  per  cent,  of  the  whole,  were  carried  on 
canals  alone.  The  average  length  of  lead  on  the  canals 
was  68  miles.  On  the  French  railways,  for  the  same 
year,  94^  millions  of  tons  were  carried  over  7044 
millions  of  miles,  giving  an  average  of  7  5  miles  for  each 
ton  transported.     The  rivers  and  canals,  therefore,  had 

^  BuUetin  da  Minbt^re  de  Travauz  PubUcs,  Man,  1886,  p.  2 id 
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about  20  per  cent,  of  all  the  goods  traffic  carried  in  France 
on  these  ways  of  communication  and  the  railways  together. 
It  is  impossible  to  compare  this  figure  with  returns  for 
the  United  Kingdom,  inasmuch  as  the  traffic  carried 
on  British  canals  is  not  ascertained. 

These  figures  are  sufficient  to  prove  that  canal  traffic 
is  a  very  considerable  item  in  France,  although  very  far 
from  equal  to  that  of  railway  transport  It  is,  how- 
ever, chiefly  as  a  means  of  imposing  a  check  upon  the 
railway  system  that  the  French  Government  attach  im- 
portance to  the  development  of  their  canals,  and  for  this 
purpose  they  have  expended  large  sums  within  recent 
years.  Up  to  1870,  the  total  amount  expended  on 
rivers  and  canals  in  France  amounted  to  41^  millions 
sterling.  In  1874,  it  was  calculated  that  33^  millions 
would  be  rtiquired  to  complete  the  inland  water  com- 
munications of  France,  and  in  1878  it  was  recommended 
by  a  Commission  appointed  by  the  Chamber  of  Deputies, 
that  the  State  should  sanction  the  expenditure  of  40 
millions  sterling  for  this  purpose.  The  French  railway 
rates  are,  however,  exceptionally  high,  as  Continental  rates 
go,  so  that  France  has  perhaps  more  need  of  canals  as  a 
set-off  to  railways  than  any  other  European  country.^ 

But  if  we  would  ascertain  what  railroads  are  really 
capable  of  achieving  as  against  canals,  we  must  go,  not 
to  Continental  Europe,  nor  to  any  part  of  the  United 
Kingdom,  but  to  that  much  wider  field  of  transportation 
operations  embraced  within  the  United  States. 

The  total  cost  of  construction  of  the  2515  miles  of 
canals  operated  in  the  United  States  in  1 880  was  returned 
at  a  little  over  170  millions  of  dollars,  being  an  average 
of  over  67,000  dollars,  or  ;f  14,000,  per  mile.  The 
canals  that  are  still  being  worked  have  involved  a  con- 
siderably higher  capital  cost  than  the  canal  system  of  the 

^  Some  of  the  French  canal  rates  are  extremely  low.  Coal  is  carried 
from  Saarbmck  to  Paris  (342  miles)  for  o.28d.  per  ton  per  mile,  and  iron 
ore  from  Nancy  to  Bnrbadi  (87  mUes)  for  a33d.  per  ton  per  mile. 
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country  as  a  whole.  The  gross  income  of  the  operated 
canals  in  the  Census  year  1880  was  4,538,620  dollars, 
or  1803  dollars  0^375)  per  mile,  as  compared  with  an 
average  income  of  over  ;fi320  per  mile  of  railway 
opened  in  the  United  States  in  the  same  year.  The 
total  expenditure  on  the  same  canals  for  the  same  period 
was  2,954,1 56  dollars,  being  about  1 180  dollars  (^^241) 
per  mile,  leaving  a  net  revenue  of  only  623  dollars 
(;Ci29)  per  mile.  The  total  freight  traffic  carried  on  the 
United  States  canals  in  this  year  was  21,044,292  tons, 
being  an  average  of  rather  over  8000  tons  per  mile,  as 
compared  with  a  total  of  291  millions  of  tons,  or  an 
average  of  3327  tons  per  mile  moved  on  American  rail- 
roads in  the  same  year.  It  will  be  seen,  therefore,  that 
of  the  total  freight  traffic  on  the  railroads  and  canals  of 
the  United  States  in  1880,  the  canals  carried  about  seven 
per  cent,  while  the  railroads  of  the  country  as  a  whole 
carried  the  remaining  ninety-three.  The  question  not 
unnaturally  arises.  Is  there  anything  inherent  in  the 
American  canal  system  that  renders  it  unable  to  com- 
pete with  railway  transportation,  where  they  are  both 
carried  on  side  by  side  ? 

To  solve  this  problem,  it  would  be  necessary  to  go  into 
details  at  very  considerable  length.  The  canals  and  the 
railroads  of  the  United  States  have  had  a  long  and  a 
fierce  struggle  for  supremacy.  The  canals  had  the  high 
sanction  and  support  of  the  several  States,  being,  for  the 
most  part,  State  property,  and  carried  on  under  State 
administration.  The  railways,  on  the  contrary,  have 
been  the  outcome  of  private  enterprise,  but  enterprise 
quite  untrammelled  as  to  its  scope  and  movements,  and 
iree  to  adapt  itself  to  the  ever-varying  requirements  of 
the  traffic  that  it  aspired  to  serve  and  to  secure.  The 
result  has  been  an  unqualified  triumph  for  the  railway 
interest,  and  the  canals,  if  they  have  not  been  placed 
entirely  Jiors  de  combat,  are  every  year  showing  a 
diminished   relative   extent   of  traffic,   notwithstanding 
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enormous  concessions  in  the  matter  of  freight  charges,  in 
which,  indeed,  they  compare  very  favourably  with  the 
railways.  The  extent  of  these  concessions  may  be 
appreciated  by  the  fact  that  the  average  toll  taken  per 
ton  carried  on  the  New  York  State  canals  fell  from 
1.24  dollar  in  1840  to  0.17  dollar  in  1880.^ 

The  records  of  American  transportation  prove,  how- 
ever, that  the  merits  of  the  controversy  as  between 
railways  and  canals  are  not  to  be  settled  by  the  mere 
comparison  of  freight  rates,  a  fact  which  has  long  been 
known  in  some  other  countries,  and  more  than  suspected 
with  reference  to  England.  In  other  words,  unless  low 
rates  of  freight  are  coincident  with  ample  facilities,  and 
especially  with  celerity  and  reliability  of  transport,  they 
are  not  necessarily  the  controlling  factors. 

If  we  desire  to  establish  this  proposition,  we  need  not 
go  farther  afield  than  the  New  York  State  canals, 
which  have  invariably  quoted  lower  rates  than  the  rail- 
roads of  the  same  State.  In  1873,  the  average  rate  per 
ton  per  mile  on  the  canals  was  .887  cent,  as  compared 
with  1.573  cent  on  the  New  York  Central,  1.454 
cent  on  the  New  York,  Lake  Erie,  and  Western,  and 
1.4 1 5  cent  on  the  Pennsylvania  railroads.  And  yet  we 
find  that,  between   1873   and   1883,  the  traffic  carried 


^  Statement  ikowing  the  Tonnage  Moved  on  the  CanaU  of  New  York  State 
at  Different  Periods,  the  ToUe  Paid  thereon,  and  the  Average  Toll  per 
Ton, 


YewPB. 

Tonnage  Carried. 

Total  TV>Ua. 

AYorage  Toll  per  Ton. 
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Ml6,046 

1,775.747 

1.24 

1H45 

1,977,565 

2,646,181 

1.34 

1850 

3,076,617 

3,273,896 

1.06 

185s 

4,022,617 

2,805,077 

a/o 

i860 

4,650,214 

3,009,597 

0.65 

1865 

4,729,654 

3.839,955 
2,611,578 

0.81 

1870 

6,173,769 

0.42 

1875 

4,859.958 

1,590.032 

0.33 

1880 

6,457,656 

>,I55,419 

a  17 

1 
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on  the  New  York  State  canals  fell  from  6,364,782  tons 
to  5,664,056  tons,  while  that  of  the  three  railway  com- 
panies named  rose  thus : — 

The  New  York  Central,  from  5,522,000  to  10,892,000  tons. 
The  New  York,  Lake  Erie,  and  Western,  from  6,312,000  to  13,610,000 
tons. 

The  Pennsylvania,  from  9,211,000  to  21,674,000  tons. 

Again,  a  great  deal  of  the  traffic  carried  on  these 
railroads  and  canals  takes  the  form  of  grain  for  export. 
The  average  rate  for  the  transport  of  wheat  from  Chicago 
to  New  York,  fell  from  24.54  cents  per  bushel  in  1868 
to  6.60  cents  in  1883-84 — a  reduction  of  73  per  cent. 
Over  the  same  interval,  the  all-rail  rates  for  the  same 
journey  fell  from  42.6  cents  to  13.0  cents — a  reduction 
of  69  per  cent.^  But  at  the  last-named  date,  the  rail 
rates  were  6.4  cents,  or  98  per  cent,  above  those  by  lake 
and  canal.  And  yet  the  traffic  has  been  leaving  the 
canals,  and  cleaving  to  the  railways !  This,  on  the  first 
blush,  may  seem  a  hard  thing  to  understand.  The  real 
reasons  are,  that  the  railways  give  reasonable  rates  to 
begin  with,  they  are  not  liable  to  be  affected  by  weather, 
they  deliver  the  grain  in  good  condition,  and  they  can 
altoays  be  absoltUely  depended  upon. 

It  is,  of  course,  possible  that  other  countries  may  not 
be  disposed  to  show  the  same  apparent  disregard  of  the 
element  of  low  freight  rates  as  the  United  States,  although 
there  is  no  reason  to  believe  that  the  typical  American 
would  voluntarily  or  readily  relinquish  the  opportunities 
afforded  by  the  lower  rates  charged  for  canal  transport, 
unless  the  difference  were  compensated  for  in  other  ways. 
But  with  a  diminishing  volume  of  traffic  on  canals,  and 
an  enormously  increasing  volume  on  railways,  the  former 
are  losing  their  relative  superiority  even  in  the  matter  of 
greater  economy. 

Mr.  Conder  has  made  the  following  interesting  ccJcu- 


J 


^  Official  Report  on  the  Commerce  and  Navigation  of  the  United  States 
for  1884,  p.  46. 
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lation  of  the  comparative  cost  of  working  railway  and 
canal  traffic  in  di£ferent  countries,  basing  his  estimate 
on  the  assumption  of  a  traffic  of  600,000  tons  net  per 
annum,  and  allowing  4}  per  cent,  interest  on  capital  -}' — 
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So  far  as  they  go,  the  foregoing  figures  appear  to 
show  very  clearly  and  strikingly  two  important  facts — ^the 
first  that,  for  the  same  amount  of  trajfflcy  English  railways 
would  require  to  charge  a  much  higher  rate  than  the 
railways  of  other  countries  in  order  to  earn  the  same 
dividends ;  and  the  second,  that,  with  the  same  amount  of 
traffic,  canals  can  afford  to  carry  at  nearly  one-fourth  of 
the  amount  required  to  compensate  English  railways  for 
same  service. 

It  will  he  observed,  however,  that  a  very  great  deal 
hangs  upon  the  important  qualification  of  the  amount 
of  traffic.  As  a  matter  of  fact,  the  conditions  in  this 
respect  are  in  no  two  countries  alike,  and  as  any  such 
comparison  must  take  the  actual  amount  of  traffic  into 
account,  figures  that  are  based  upon  a  hypothetical  quan- 
tity cannot  be  strictly  applied  to  the  solution  of  the  prob- 
lem. For  it  is  obvious  that  the  amount  required  to  pay 
a  certain  specified  interest  on  a  given  capital  will  be  the 

>  Report  of  the  Select  Committee  on  Canals,  1883,  p.  233. 
'  These  figures  have  been  raised,  since  this  calculation  was  made,  to 
about  ;f42,500  and  ;f  50,000  respectively. 
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same,  whether  the  traffic  is  large  or  small ;  and  if  we  find 
that  the  proportion  of  the  total  cost  of  carrying  traffic  is 
reduced  from  three  or  four  times  that  involved  in  the 
case  of  canals  to  just  about  the  same  figure  as  that  of 
canal  traffic,  by  reason  of  the  very  much  greater  quantity 
over  which  the  cost  is  distributed,  it  is  clear  that  the 
conditions  of  the  question,  as  based  upon  an  equally  hypo- 
thetical figure,  become  entirely  changed. 

It  has  been  calculated  that  the  average  cost  of  trans- 
port of  all  kinds  of  mineral  and  merchandise  traffic  in  the 
United  Kingdom  is  i.iod.  per  ton  per  mile,^  The  total 
railway  receipts  from  mineral  traffic  in  1884  amounted 
to  ;fl  5,528,656.  The  total  quantity  of  minerals  carried 
in  the  same  year  on  British  railways  amounted  to  183^ 
millions  of  tons. 

The  question  that  it  now  concerns  British  traders  to 
investigate  is  that  of  how  far  the  cost  of  transporting  this 
traffic  would  be  likely  to  be  reduced  by  an  adequate 
system  of  canal  transport  It  would  seem  that  for 
every  tenth  of  a  penny  that  they  can  save  per  ton  per 
mile,  as  applied  to  the  whole  mineral  traffic  of  Great 
Britain,  they  must  withdraw  ;^ 1, 3 20,000  from  the 
railway  companies ;  and  if  the  average  rate  of  transport 
for  mineral  traffic  could  be  reduced  from  the  i.iod.'  to 
the  .64d.  per  ton  per  mile  ascertained  by  the  Census 
authorities  to  have  been  the  average  charge  for  the  trans- 
port of  all  kinds  of  merchandise  in  the  United  States  in 
1 880,^  the  effect  would  be  to  place  at  the  disposal  of  the 
heavy  trades  abotU  seven  millions  sterling  a  year  thai  is 
now  paid  to  the  railways.  This  surely  is  a  result  well 
worth  striving  for,  if  it  is  within  the  region  of  attainment. 

England  is  already  better  provided  with  canals,  so  far 

^  Report  of  the  Select  Committee  on  Canals,  1883,  p.  241.  In  other 
•ections  of  this  work,  however,  the  average  is  taken  &t  higher  figures 

'  Reports  of  the  Tenth  Census,  yoL  iv.  p.  11. 

*  The  mineral  rates,  however,  wiU  probably  not  equal  i.iod.  per  too  per 
mile,  while  the  general  traffic  rates  will  be  higher  than  that 
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as  actual  mileage  or  extent  is  concerlied,  than  any  other 
countrj  in  Europe  except  France,  and  she  is  ahead  even 
of  France  in  the  extent  of  her  canals  relatively  to  area. 
The  statistical  position  of  the  chief  canal-owning  countries 
is  as  under  :  ^ — 

SkUemefU  thawing  the  MUeoffe  of  Oanali  in  Different  Countriet^ 
relatively  to  Area  and  PopulaHon, 
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It  is  evident,  then,  that  if  canals  are  a  desirable  pos- 
session, England  is  not  destitute  of  such  resources.  But 
in  their  present  condition  the  canals  are  almost  useless, 
and  it  will  require  not  a  little  energy  and  enterprise,  not 
to  speak  of  heavy  outlay,  to  bring  them  up  to  an  ade- 
quate standard  of  efficiency.  It  is  for  the  traders  of 
this  country,  and  especially  those  concerned  in  the  great 
mineral  industries,  to  determine  whether,  and  how  far, 
this  endeavour  shall  be  made. 

'  Report  of  the  Select  Committee  on  Canals  for  1883. 

*  The  mileage  given  for  the  United  Kingdom  in  this  column  ia  oonaider- 
ably  in  excess  of  that  already  quoted  (on  Uie  aothority  of  Mr.  Abemethy) 
at  p.  404.  This  is  probably  due  to  the  inclusion,  in  the  larger  figure,  of 
canalised  rivers  not  provided  for  in  Mr.  Abemethy's  calculations. 


(    4i6    ) 


CHAPTER  XXVIL 

EXTENT  AND  CONDITIONS  OF  INTERNAL 

COMMERCE. 

The  commerce  of  a  country  naturally  divides  itself  into 
two  categories.  The  first,  and  the  most  readily  appreciable 
with  reference  to  its  value  and  volume,  is  the  external,  or 
foreign  commerce.  The  second  is  that  enormous  business 
which  is  carried  on  between  the  several  divisions  of  the 
country  itself,  and  is  commonly  spoken  of  as  the  iniemal 
commerce. 

It  is  not  easy  to  classify  these  two  different  categories 
on  precisely  parallel  lines.  The  Board  of  Trade  and  the 
Custom-house  returns  show  the  total  declared  value  of 
exports  and  imports,  but  there  are  no  correspondingly  full 
returns  of  quantity.  On  the  other  hand,  the  railway 
returns  afford  details  of  the  quantities  carried  on  railways, 
but  no  data  are  afforded  as  to  the  value. 

There  is  this  further  difference  to  be  noted,  that  whereas 
the  returns  of  external  commerce  may,  and  indeed 
generally  do,  specify  the  approximate  value  of  export 
trade,  it  is  practically  impossible  to  furnish  exact  returns 
of  the  internal  commerce  of  any  country,  whether  as 
regards  value  or  as  regards  volume. 

The  reason  for  this  distinction  is  not  far  to  seek.  The 
external  commerce  of  a  country  like  England  must  neces- 
sarily be  transported  by  water,  and  records  are  kept  of 
all  vessels  arriving  at  or  sailing  from  our  ports,  together 
with  their  cargoes  and  their  destinations ;  but  with  internal 
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commerce  such  exact  and  complete  returns  would  be  im- 
possible, since  there  are  not,  and  could  not  very  well 
be,  any  record  of  the  market  value  of  the  traffic  carried 
over  our  public  highways,  while  the  State  has  not  as  yet 
made  any  attempt  to  procure  statistics  of  the  business  car- 
ried on  by  canal  companies  and  on  rivers  and  lakes. 

It  is,  therefore,  a  difficult  matter  to  make  a  comparison 
of  external  and  internal  commerce  that  would  fairly  re- 
present the  true  facts  of  the  case — all  the  more  so,  in 
a  country  like  our  own,  where  there  is  a  transportation 
business  carried  on  between  different  districts ;  where  there 
is  much  more  of  interdependence  than  in  newer  countries ; 
where  bulk  is  often  broken,  and  the  same  traffic,  being 
carried  over  several  different  lines  of  railway,  is  frequently 
and  unavoidably  duplicated  in  official  returns ;  and  where 
the  internal  commerce  and  the  external  commerce  are  very 
largely  composed  of  the  same  elements. 

The  subject  is,  however,  one  of  such  extreme  importance, 
that  it  may  not  be  altogether  unavailing  if  we  attempt  to 
follow  it  in  some  of  its  more  obvious  and  essential  aspects. 

The  internal  commerce  of  a  country  necessarily  em- 
braces much  more  than  its  commerce  with  other  lands. 
It  embraces  not  only  the  commodities  that  are  transported 
from  the  place  of  production  to  the  port  of  shipment, 
and  the  commodities  that  are  imported  from  the  port  of 
receipt  to  the  centres  of  distribution,  but  it  also  includes 
the  very  large  traffic  that  is  carried  on  between  the  dif- 
ferent districts  of  the  country  itself,  and  with  regard  to 
which  there  are  not,  and  cannot,  in  the  nature  of  the  case, 
be,  any  very  considerable  degree  of  accuracy  attainable. 

As  an  example  of  this  fact,  the  special  case  of  coal 
may  be  cited.  Over  160  millions  of  tons  of  coal  are  an- 
nually raised  in  the  United  Kingdom.  The  whole  of  this 
quantity  must  necessarily  figure  in  the  internal  commerce 
of  the  country,  since  it  must  all  be  moved  from  the 
place  of  production  to  the  place  of  export  or  consumption.^ 

^  There  is,  of  ooarae,  &  certain  quantity  consumdd  at  coUieries,  but  it 
may  practically  be  disregarded. 

2  D 
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But  not  more  than  about  one-eighth  part  of  the  whole 
appears  in  the  returns  of  external  commerce,  since  only 
about  that  proportion  is  exported  In  this  case,  there- 
fore, the  ratio  between  the  two  is  as  one  to  eight. 

The  case  of  agricultural  produce  is  an  even  more 
striking  one.  The  agriculture  of  England  is  practically 
excluded  from  returns  of  external  commerce,  since  we  do 
not  export  any  agricultural  produce  worth  speaking  of. 
But  we  know,  nevertheless,  that  the  great  bulk  of  our 
home-grown  produce  is  not  consumed  on  the  spot  where 
it  was  raised,  and  that  it  must,  therefore,  figure  in  the 
returns  of  internal  commerce.  The  exact  volume  of  this 
produce  has  probably  never  been  accurately  computed. 
We  have  periodical  returns  of  the  quantities  of  wheat, 
barley,  and  oats  sold  in  home  markets,  and,  for  the  year 
1884,  these  amounted  to  about  6^  millions  of  quarters. 
But  this  only  forms  a  very  small  proportion  of  the  total 
agricultural  produce  of  the  country,  which  includes  a 
hundred  other  commodities  besides  grain,  and  which  Sir 
James  Caird,  some  years  ago,  calculated  to  be  worth  not 
less  than  250  millions  sterling.^ 

As  with  coal  and  agricultural  produce,  so  with  most 
other  commodities  that  enter  into  the  economy  of  our 
everyday  lives.  The  internal  commerce  must  needs 
greatly  exceed  the  external,  which  it  includes  and  involves ; 
but  how  much  the  one  surpasses  the  other  in  amount  or 
value  it  is  difficult  to  calculate.  This  difficulty,  great  at 
any  time,  is  much  increased  in  a  country  like  our  own, 
whose  interests  are  so  widely  ramified  and  far-reaching, 
whose  manufactures  are  so  varied  and  important,  and  whose 
circumstances  necessitate  so  great  an  interchange  of  com- 
modities as  between  one  district  and  another. 

It  is  this  enormous  internal  commerce  that  has  called 
our  railway  system  into  existence,  and  has  made  it  what 

^  This  figure  will  not  apply  to  the  present  time.  It  is  probable  that, 
since  prices  have  fallen  so  greatly  all  round,  about  i8o  to  200  millions  will 
be  nearer  the  mark,  if  the  value  is  even  so  much  as  that 
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it  is.  To  the  railways  alone,  this  commerce  pays  tribute 
to  the  extent  of  about  38  millions  sterling  a  year,  towards 
which  minerals  furnish  15  J  millions,  general  merchandise 
about  21  millions,  and  live  stock  about  i^  millions. 
What  percentage  this  sum  will  represent  on  the  total 
value  of  the  commodities  transported  it  would  be  impos- 
sible to  determine  with  accuracy.  It  may  be  5,  10,  or 
15  per  cent.  It  is  not  likely  to  exceed  the  latter,  and 
may  not  equal  the  intermediate  figure ;  but  if  it  is  put  at 
10  per  cent,  of  the  total,  we  should  find  that  the  value 
of  our  internal  commerce  transported  by  rail  amounts  to 
950  millions  a  year. 

The  commerce  moved  on  our  rivers  and  canals  cannot 
be  computed  even  in  this  rough-and-ready  fashion,  since 
we  have  absolutely  no  record  of  either  the  quantities 
moved  or  the  gross  receipts  derived  from  their  movement. 
But  we  do  know  that  the  total  net  profits  from  canals  in 
the  United  Kingdom  amounted  in  1884  to  ;f  3,365,000; 
and  if  we  assume  that  this  amounts  to  about  5  per  cent. 
on  the  gross  earnings,^  the  further  sum  earned  by  this 
system  of  transportation  must  be  considerable.  Practi- 
cally all  the  traffic  carried  on  our  canals  is  of  relatively 
small  value;  in  proportion  to  its  weight  and  bulk,  it  will 
be  much  under  the  value  of  the  traffic  carried  by  rail ; 
and,  therefore,  the  percentage  proportion  of  its  total  value 
that  will  go  for  transport  will  be  much  higher  than  in  the 
case  of  railway-borne  traffic,  regarded  as  a  whole.  If  we 
assume  that  the  canals  took  10  per  cent  of  the  actual 
value  of  the  commodities  they  transported,  it  would  follow 
that  the  total  amount  of  such  value  would  be  170  millions ; 
but  if  they  took  20  per  cent.,  which  is  probably  as  near 
the  mark,*  the  value   of  the  whole  would   be   brought 

^  It  is  probable  that  the  net  profits  will  be  tinder  this  figure.  On  the 
railways  of  the  United  Kingdom,  as  a  whole,  they  amounted,  in  1884,  to 
4.27  per  cent. 

'  The  total  estimated  value  of  the  coal  and  metals  (including  the  ores 
used  in  their  production)  in  the  United  Kingdom  in  1884  was  64  millions. 
Of  this,  the  railway  companies  received  15^  millions  for  transport,  being 
over  24  per  cent  of  the  total  estimated  value. 
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down  to  85  millions,  and  the  gross  value  of  the  internal 
transport  by  rail  and  canal  would  be  raised  to  just  over 
1000  millions  sterling. 

These  figures  may,  to  some  considerable  extent,  be  tested 
and  confirmed  by  others  that  are  less  purely  hypotheticaL 
The  internal  commerce  of  the  country  is  composed  of 
three  principal  items,  viz. : — 

Exports  and  imports,  valned  at    .        .        .      686  mOlions 
Home  agrictiltiiral  produce,  put  at        .  200       „ 

Minerals  and  crude  metals  ....        64       ,, 


Totals  .  .        .      950  millions 

Now,  the  whole  of  this  will  require  to  be  transported 
for  greater  or  shorter  distances,  and  the  larger  part  of 
it  will  be  transported  by  rail  or  canal.  Much  of  it,  of 
course,  will  be  delivered  at  the  place  of  consumption, 
without  the  agency  of  either  of  these  means  of  transport, 
as,  for  example,  in  the  case  of  the  imports  into  the  cities 
of  London  and  Liverpool,  which  are  mainly  delivered 
at  the  doors  of  consumers'  houses  by  the  more  modest 
medium  of  roUey  or  dray.  But,  to  compensate  for  this 
diflference,  we  have  the  whole  of  the  rest  of  the  local 
internal  commerce,  exclusive  of  minerals  and  agricultural 
produce,  to  deal  with.  There  is,  besides,  a  great  part  of 
the  latter  items  to  be  reckoned  twice  over.  Metals  are 
reckoned  both  as  metals  and  as  the  ores  from  which  they 
have  been  smelted ;  and  wheat,  both  as  grain  and  as  flour. 
These  several  elements  would  appear  not  only  to  go  a  long 
way  towards  making  up  the  difference  as  between  the 
official,  or  partly  oflScial,  values  found  for  the  main  con- 
stituents of  our  internal  commerce,  and  the  extent  of  that 
commerce  as  tested  by  the  traffic  returns  of  our  railways 
and  canals,  but  they  also  unquestionably  point  to  a  dif- 
ference, tending  to  increase  the  value  of  that  commerce, 
which  still  remains  to  be  explained  and  accounted  for. 

This  difference,  whatever  its  amount,  is  to  be  sought 
for  in  the  returns  of  our  coastwise  trade.    In  1884,  ^^^ 
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tonnage  of  the  vessels  that  entered  and  cleared  from 
the  ports  of  the  United  Kingdom  with  cargoes  amounted 
to  $o,S66,ooo  tons.  There  are  no  means  of  adequately 
testing  the  value,  or  even  the  tonnage  carried,  of  the 
commodities  thus  transported ;  but  if  we  assume  that  each 
ton  of  shipping  entered  and  cleared  represents  only  one 
ton  of  produce  of  one  kind  or  another,  the  volume  of 
traffic  conveyed  between  the  different  ports  of  the 
United  Kingdom  in  1884  would  be  over  fifty  millions 
of  tons.  What  the  value  of  this  might  be  we  are  quite 
unable  to  judge ;  but  if  it  is  put  at  the  low  sum  of 
£$  per  ton,  we  should  have  the  1000  millions  of  value 
carried  on  our  railways  and  canals  raised  to  1250  millions 
sterling. 

For  the  traffic  that  may  be  moved  equally  well  by 
land  or  by  sea,  there  has  long  been  a  strong  competition 
between  the  railways  and  the  shippers  engaged  in  the 
coasting  trade,  and  the  conditions  of  the  development  of 
this  rivalry  form  one  of  the  most  interesting  chapters  in 
the  history  of  the  railway  problem. 

The  United  Kingdom  is  almost  unique  among  the 
leading  countries  of  the  world  in  this  respect,  that  it  is 
a  "  sea-girt  isle,"  surrounded  on  every  side  by  ports  that 
afford  ready  access  to  all  parts  of  the  kingdom,  and  impose 
a  salutary  check  on  the  otherwise  monopolist  powers  of 
the  railway  system.  Hence  it  is  invariably  found  that 
wherever  there  is  a  choice  of  routes  to  the  same  destina- 
tion, {.€.,  by  land  and  by  sea,  the  railway  rates  are  con- 
siderably under  those  charged  for  transport  between  any 
two  points  that  have  not  the  advantages  of  competition 
by  sea. 

It  was  believed  by  many  sanguine  railway  authorities, 
and  is  so  still,  that  the  railway  would  always  beat  the  sea, 
not  so  much  in  respect  of  econony  of  transport,  as  in  respect 
of  the  facility  and  regularity  of  its  service,  and  the  means 
which  it  provides  for  connecting  intermediate  points.  Eut 
after   a  fierce  competition,  that    has    now  lasted  over 
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many  years,  and  the  essential  conditions  of  which  ard 
fairly  well  understood,  the  rivalry  continues  as  strong,  and 
apparently  as  likely  to  last,  as  ever. 

On  the  first  blush,  the  conditions  of  this  contest  would 
appear  to  be  vastly  unequal.  A  railway  can  never  compete 
with  the  sea  on  its  merits — so  far,  at  least,  as  economy 
of  transport  is  concerned.  It  is  calculated,  on  authority 
that  we  are  content  to  accept  for  the  present  purpose,^  that 
the  cost  of  transport  per  unit  of  one  ton  of  cargo  conveyed 
one  mile  is  o.i55d.  by  a  steam  collier,  and  o.2o8d.  on 
the  average  of  British  railways.  According  to  this,  then, 
the  cost  of  transport  by  railway  is  34  per  cent  more 
than  that  of  transport  by  sea.  But  this  difference  is 
usually  compensated  by  the  fact  that  many  commodities, 
being  perishable,  require  to  be  carried  with  great  despatch ; 
while  many  more,  that  would  otherwise  probably  be  carried 
by  sea,  would  first  require  to  be  carried  by  rail  to  the  sea- 
board, and,  to  avoid  the  breaking  of  bulk  thus  entailed, 
they  are  transported  direct  by  rail  at  very  low,  because 
competitive,  rates  of  freight 

Under  these  circumstances,  the  railways  and  the  coast- 
ing trades  have  not  only  been  able  to  co-exist,  but  to  show 
an  almost  equal  rate  of  development  Between  1 870  and 
1884,  the  tonnage  of  the  vessels  entering  and  clearing  from 
the  ports  of  the  United  Kingdom  in  coasting  voyages  has 
increased  from  36^  to  50!  millions  of  tons,  being  an  increase 
of  nearly  40  per  cent  Within  the  same  period,  the  gross 
revenue  of  our  railways  has  increased  from  46  to  70 
millions,  or  52  per  cent;  while  the  weight  of  goods  carried 
has  increased  from  160  to  260  millions  of  tons,  or  62  per 
cent  This  comparison  is,  of  course,  not  based  on  strictly 
parallel  conditions;  but  all  that  is  required  is  to  show 
that  the  two  systems  of  transport  have  made  concurrent 
progress. 

There  is,  however,  a  danger  threatening  the  continued 
existence  of  this  healthy,  and,  to  the  commerce  of  the 

^  Mr.  Conder  in  the  Report  of  the  Select  Committee  on  Canals,  1883. 
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country,  highly  important,  rivalry.  That  danger  is,  that 
the  railway  companies  may  become  possessed  of  many  of 
our  principal  ports  and  harbours,  and  use  them,  as  they 
have  used  the  canals,  with  a  view  to  throwing  all  the 
traj£c  possible  on  to  their  own  lines,  and  diverting  it  from 
the  cheaper,  if  more  cumbrous,  system  of  transport. 

That  this  is  not  an  imaginary  danger  is  attested  by 
the  action  of  railway  companies  in  reference  to  harbour 
accommodation  within  recent  years.  The  Great  Western 
Bailway  has  either  become  possessed  of,  or  practically 
exercises  absolute  control  over,  the  harbours  of  Plymouth, 
Llanelly,  Bridgewater,  Gloucester,  New  Quay,  Porth-cawl, 
and  Swansea;  the  North-Eastern  Railway  occupies  the 
same  position  in  relation  to  the  harbours  of  Hartlepool, 
Middlesborough,  and,  though  to  a  much  less  extent,  of 
Newcastle-upon-Tyne  and  some  smaller  ports.  So  with 
the  Lancashire  and  Yorkshire  Railway,  in  reference 
to  Fleetwood;  the  Midland  Railway,  in  reference  to 
Morecambe  and  Bumham  (Somerset) ;  the  London  and 
North-»Western,  in  reference  to  Garston,  Runcorn,  and 
Holyhead ;  the  Great  Eastern,  in  reference  to  Folkestone ; 
the  Hull  and  Bamsley,  in  reference  to  Hull ;  the  Furness,  in 
reference  to  Barrow-in-Furness ;  the  Brighton,  in  reference 
to  Newhaven ;  the  Cambrian,  in  reference  to  Aberdovey ; 
the  Great  Eastern,  in  reference  to  Lowestoft;  the  Chatham 
and  Dover,  in  reference  to  Queenborough ;  the  North 
British,  in  reference  to  Burntisland ;  and  the  Caledonian, 
in  reference  to  Grangemouth. 

It  is  not  suggested  that  these  ports  and  harbours,  some 
of  which  have  been  provided  for  the  convenience  and 
development  of  traffic  at  a  large  expenditure  that  was  not 
otherwise  likely  to  be  met,  have  been  acquired  or  con- 
structed with  any  original  intention  of  throttling  the  coast- 
wise trade.  It  may  even  appear  ungracious  to  hint  at  the 
possibility  of  such  a  result  coming  to  pass,  having  regard 
to  the  outlay  that  raUway  companies  have  undertaken 
to  adapt  the  ports  within  their  jurisdiction  to  the  require- 
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ments  of  an  increasing  trade.  But  the  railways  have, 
after  all,  a  peculiar  relationship  to  the  shipping  interest. 
It  is  their  obvious  duty  and  interest  to  bring  all  the  import 
traffic  they  can  to  the  ports  under  their  control,  in  order 
that  they  may  secure  its  distribution  among  consumers 
throughout  the  districts  which  they  severally  traverse. 
But  it  is  also,  and  no  less,  their  interest  to  so  manage  their 
ports  as  to  throw  on  to  their  own  lines,  and  divert  from 
sea  transport,  the  traffic  that  is  now  in  the  hands  of  the 
coastwise  shipping  trade;  and  while  they  would  not  be 
likely  to  throw  obstacles  of  any  kind  in  the  way  of  the 
former — that  is,  the  import  trade — they  are  not  at  all 
unlikely  to  impose  disabilities  that  would  be  to  the  detri- 
ment of  the  coasting  trade.  It  is  scarcely  necessary  to 
add  that,  if  such  a  policy  were  adopted,  it  would  be  greatly 
injurious  to  traders,  the  very  breath  of  whose  nostrils  is 
now,  in  a  great  many  cases,  the  facilities  they  possess  in 
consequence  of  sea  competition. 

The  remedy,  however,  is  by  no  means  easy.  A  great 
deal  has  been  done  by  railway  companies  in  developing 
harbour  facilities  that  would  not  have  been  done  but 
for  their  liberal  and  hearty  co-operation.  The  Fumess 
Company  has  spent  over  two  millions  on  the  docks  at 
Barrow;  the  Brighton  Company  has  expended  about 
half  a  million  at  Newhaven;  the  Great  Western  has 
expended  about  ;^82,ocx)  at  Llanelly ;  the  Lancashire  and 
Yorkshire  has  laid  out  nearly  a  quarter  of  a  million  at 
Fleetwood;  the  North-Eastern  has  spent  some  hundreds 
of  thousands  at  Hartlepool  and  Middlesborough ;  the 
Caledonian  has  expended  ;^ 390,000  at  Grangemouth;  and 
the  North- Western  has  laid  out  a  quarter  of  a  million  at 
Garston,  and  about  ;f  300,000  at  Holyhead.  These  are 
typical  examples  of  what  railways  have  done  for  the 
development  of  our  harbours  and  docks,  with  results  that 
have  so  far  been  highly  advantageous  to  the  several  com- 
munities concerned. 

To  enact  that  railway  companies  should  not  in  future 
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have  the  liberty  to  acquire  any  existing  ports  and  harbours, 
or  to  construct  new  ones,  would  be  a  drastic  and  perhaps 
unworkable  remedy,  as  well  as  a  gross  interference  with 
the  rights  of  property.  Parliament  has,  it  is  true,  interfered 
to  prevent  the  further  acquisition  of  already  existing  canals 
by  railway  companies,  but  that  is  a  very  diflferent  matter. 
The  presumption  is  that  canals  are  acquired  in  order  either 
that  they  should  be  converted  into  railways,  or  that  they 
should  be  so  managed  as  to  put  an  end  to  their  competi- 
tion with  the  railways.  But  harbours  have  neither  been 
built  nor  acquired  for  any  such  purpose,  so  that  the  two 
cases  do  not  run  on  all  fours.  It  would  probably  meet  the 
threatened  difBiculty  if  Parliament  made  it  obligatory  on 
railways  that  own  docks  and  harbours  (as  is  now  done 
with  regard  to  the  traffic  carried  on  their  own  lines)  to 
afford  all  reasonable  facilities  for  the  coastwise  trade,  and 
to  impose  dock  and  harbour  dues  within  a  certain  fixed 
and  reasonable  maximum  limit,  as  is  now  provided  with 
reference  to  the  charges  made  upon  their  own  lines. 

Of  one  thing  we  may  be  quite  certain.  The  internal 
commerce  of  this  country  is  an  item  worth  struggling  for. 
As  time  goes  on,  and  as  facilities  multiply,  the  struggle 
will  become  fiercer  and  fiercer,  not  only  as  between  rail- 
way and  railway,  but  as  between  railways  and  canals, 
and,  in  a  still  greater  degree,  as  between  railways  and  the 
sea.  If  all  three  systems  of  transport  are  allowed  ample 
elbow-room,  English  commerce  may  not  have  much  to 
fear.  The  business  of  Parliament,  we  take  it,  is  "  to  stand 
by  and  see  fair." 
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CHAPTER  XXVIIL 

EARLY  ESTIMATES  COMPARED  WITH  ACTUAL 

RESULTS. 

There  is  no  aspect  of  the  cost  of  railway  construction  in 
the  United  Kingdom  that  excites  such  general  remark 
and  astonishment  as  that  of  the  greater  cost  of  construc- 
tion, as  measured  by  open  mileage,  than  the  railways  of 
other  countries. 

This  subject  is  so  often  referred  to  in  discussions  on  the 
comparative  circumstances  of  English  and  foreign  railways 
that  it  may  fairly  claim  to  receive,  as  regards  some  of  its 
specific  elements,  as  much  light  as  the  somewhat  intricate 
and  difficult  character  of  the  problem  involved  will  enable 
us  to  throw  upon  it. 

The  great  increase  in  first  cost  in  the  case  of  English 
railways  is  not  by  any  means  a  new  characteristic.  On  the 
contrary,  it  is  one  of  the  very  earliest  that  we  can  discover 
in  an  examination  of  the  early  records  of  the  system. 

In  1842,  twelve  years  after  the  railway  rigime  of  the 
United  Kingdom  had  been  fairly  inaugurated  by  the  opening 
of  the  Manchester  and  Liverpool  Eailway,  the  following 
was  the  average  cost  per  mile  of  some  of  the  principal 
English  lines : — 

London  and  Brighton ;f  64,370 

London  and  Birmingham 52,780 

Great  Western S5»330 

Manchester  and  Leeds 59»8oo 

North  Midland 45*790 

Liverpool  and  Manchester 49»320 

Dublin  and  Kingstown 56,660 

One  of  the  most  natural  questions  that  can  arise  in 
considering  these  figures  is  that  of  how  the  large  average 
mileage  cost  which  they  represent  has  been  entailed. 
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The  answer  to  this  query  is  not  a  simple  one.  The 
railway  companies  of  the  United  Kingdom  have  not  done 
much  in  the  way  of  the  publication  of  details  of  the  cost 
of  constructing  their  several  lines.  The  promoters  of  many 
different  railways  have  been  ready  enough  to  furnish  esti- 
mates, on  the  authority  of  engineers  of  distinction,  of  the 
probable  cost.  Those  estimates  have,  in  the  great  majority 
of  cases,  been  exceeded,  some  of  them  to  a  most  serious 
extent,  and  hence  the  directors  or  promoters  have  not 
generally  cared  to  put  forward  the  actual  facts,  or,  if  they 
have  been  put  forward,  they  have  generally  been  obscured 
and  overlain  by  irrelevant  or  supplementary  details,  from 
which  the  true  cost  can  only  be  disinterred,  if  at  all,  with 
the  greatest  possible  difficulty. 

It  would  be  easy  to  multiply  examples  of  the  facts  just 
stated.  Three  notable  cases,  however,  must  suffice — (i) 
the  London  and  Eirmingham  Railway,  (2)  the  London 
and  Brighton  line,  and  (3)  the  Great  Western  Railway. 

For  the  first  of  these  three  lines  Mr.  Robert  Stephenson, 
the  engineer,  made  the  following  estimate,  which  was  sub- 
mitted to  the  House  of  Commons  in  the  usual  way,  and  on 
the  faith  of  which  much  of  the  capital  was  subscribed: — 


ItemB. 


Excavations  and  embankments 
Tunnelling 

Masonry   .... 
Rails,  chain,  keys,  and  pins 
Blocks  and  sleepers  . 
Ballasting  and  laying  rails 
Fencing  at  £74^  P^^  ^^^ 
Land         .... 
Water  stations  and  pumps 
Rolling  stock    . 
Offices,  &C. 
Contingencies  . 


Totals     . 


Total  Cost 


;f  1 79,000 
250,286 

350.574 
212,940 

102,960 

102,960 
76,032 

250,000 

3,600 

61,000 

16,000 

294,648 


;f  2,500,000 


Average  Cost 
per  Mile. 


2,275 

3,187 
1,936 

933 

933 
740 

2,273 

33 

555 

M5 

2,679 


;f22.727 
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In  this  case,  the  actual  cost  of  the  line  was  ;^ 5,923,000 
to  the  end  of  1842,  being  137  per  cent,  more  than  the 
estimate  furnished  by  Stephenson. 

The  next  case  to  which  we  shall  call  attention  is  that 
of  the  Brighton  line,  for  which  Mr.  Charles  Vignoles  gave 
the  following  estimate  in  1834: — 


Statement  showing  the  Several  Items  of  the  Estimate  made  hy  Mr,  Vignoles 
for  the  Construction  of  a  RaUway  from  London  to  Brighton, 


Itemt. 


Earthwork         .        .        .        . 
Masonry  (bridges  and  culverts) 

Viaducts 

Tunnelling        .        .        .        . 

Fencing 

Laying  railway 

Land 

Damages  to  property,  &c. . 
Locomotive  power  and  stock     . 

Stations 

Contingencies    .        .        .        . 


Total 


Total  Cost 


£417.527 
109,688 

52.360 

II3»5<» 

17.305 

228,006 

4«,750 
25,000 

37,000 

20,000 

108,922 


;fi,i98,i48 


Average  Cost 
per  Mile. 


;f8.35o 

2,193 

1,047 
2,270 

346 
4,506 

975 
500 

704 
400 

2,178 


^^23.963 


In  the  result,  the  Brighton  line  cost  jg"  2, 5  86,000,  or  118 
per  cent,  more  than  the  price  estimated  by  Mr.  Vignoles 
for  his  line  of  just  over  50  miles.^  Since  it  was  con- 
structed, however,  the  capital  cost  of  the  Brighton  Com- 
pany has  been  raised  to  over  23  J  millions  sterling. 

The  third  case — ^that  of  the  Great  Western  Eailway, 
from  London  to  Bristol,  a  distance  of  115  miles — ^is  an 
estimate  made  by  a  highly  distinguished  engineer,  Mr.  L 
Kingdom  Brunei     The  details  are  as  under : — 


^  The  London,  Brighton,  and  South  Coast  Railway  was  not  eonstnicted 
by  Mr.  Vignoles,  so  that  this  estimate  does  not  possess  the  same  value 
that  it  would  otherwise  have  done.  It  suffices,  however,  to  show  what 
a  great  engineer  calculated  that  the  line  ought  to  cost. 
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Mr,  Brtmd^s  EtiimaUfor  the  Oreat  Western  Railway  from 

London  to  BristoL 


Items. 


Excavations  and  embankments 
Masonry   .... 
TimnelUng 
Laying  down  railway 
Depdts      .... 
Locomotives  and  rolling  stock 
Land  and  compensation^  . 
Contingencies    . 


Totals 


Total  Cost. 


;f 487,50) 

459,725 
279,195 

630,400 

57,000 

57,000 

280,000 

249,180 


Average  Cost 
perllile. 


;f4»239 

3.998 
2,427 

5,478 
496 
496 

2.435 
2,166 


;f 2.  500,000 


;f  2 1,739 


The  actual  cost  incurred  in  this  case  to  the  end  of  1842 
was  ;f  6,540,cxx),  being  ;f4,040,cxx),  or  about  162  per  cent, 
more  than  the  origins^  estimate  upon  which  the  line  was 
authorised  and  begun. 

The  problem  that  appears  to  press  for  solution,  in  regard 
to  these  several  estimates,  is  that  of  how  these  eminent 
engineers  were  led  so  far  astray  in  their  calculations. 

There  are  several  obvious  causes  for  this  result,  and 
others  that  are  not  quite  so  manifest. 

It  is  probable,  in  the  first  place,  that  no  one  ever 
anticipated  that  the  expenditure  to  be  incurred  in  pro- 
curing Parliamentary  sanction  for  the  several  schemes 
referred  to  would  be  as  great  as  it  really  was. 

The  Parliamentary  expenses  incurred  in  obtaining  the 
Act  for  the  Great  Western  Railway,  as  originally  con- 
structed, amounted  to  £S7,ig7,  or  about  ;f  775  per  mila 
For  the  London  and  Birmingham  line  the  Parliamentary 
expenses  amounted  to  £72,S6S,  or  £662  per  mile.  In 
many  other  cases,  the  cost  of  fighting  for  the  Acts  under 
which  the  lines  were  constructed  involved  a  correspon- 
dingly lavish  scale  of  expenditure. 

^  Mr.  Brunei  mentions  that  this  provides  "  a  large  overplos  for  contin- 
gencies upon  the  land." 
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From  this  serious  burden,  the  railways  laid  down  in 
Continental  countries,  and  in  the  United  States,  have, 
happily,  been  delivered — the  sanction  in  the  former  case 
being  granted  direct  by  a  department  of  the  State,  without 
any  necessity  for  the  promoters  to  enter  the  arena  of 
Parliamentary  contests,  while  in  the  latter  case  there  is  no 
such  limit  imposed  upon  the  construction  of  railways. 

There  is,  moreover,  only  too  good  reason  to  believe  that 
the  earlier  railway  engineers  had  no  conception  that  the 
item  of  land  would  run  up  to  such  exorbitant  sums  as  were 
actually  paid,  whether  justifiably  or  not,  by  most  of  the 
companies  promoting  main  trunk  lines. 

We  have  seen  that  Stephenson  estimated  ;f  2273  as  the 
cost  per  mile  of  the  land  required  for  the  London  and 
Birmingham  line;  that  Brunei  calculated  the  land  re- 
quired for  the  Great  Western  at  £243  i,  including  liberal 
compensation;  and  that  Yignoles  computed  the  average 
price  to  be  paid  for  land  on  the  Brighton  line  at  ;^975 
without,  and  ;g^  1475  with,  compensation. 

There  is  not  much  published  information  respecting  the 
prices  that  have  actually  been  paid  for  the  land  acquired 
by  railway  companies.  There  is,  however,  a  genercd  im- 
pression that,  in  the  great  majority  of  cases,  the  companies 
had  to  pay  prices  that  were  tacitly  understood,  if  not 
actually  so  expressed,  as  intended  to  buy  off  the  opposi- 
tion of  the  landowners,  as  well  as  fairly  compensate  them 
for  the  compulsory  acquisition  of  tlieir  property.  Speak- 
ing of  this  subject,  and  especially  of  those  who,  at  the 
outset,  oflfered,  or  threatened  to  oflfer,  a  very  stubborn 
resistance  to  the  advent  of  railway  enterprise,  Mr. 
Dudley  Baxter  says :  ^ — 

"  They  acquired  the  habit  of  being  bought  off  at  high 
prices,  and  of  exacting  immense  sums  for  imaginary 
damages.  The  first  Eastern  Counties  line  was  said  to  have 
paid  ;^  1 2,000  per  mile  for  land  through  an  agricultural 
country,  being  about  ten  times  its  real  value.    This  habit 
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of  exaction  has  been  perpetuated  to  our  own  day.  As  an 
everyday  instance,  I  may  mention  that,  only  a  few 
months  ago,  a  gentleman  of  great  wealth  was  selling  to  a 
railway  company,  which  he  had  supported  in  Parliament, 
thirty  acres  of  grass  land,  of  which  the  admitted  agricul- 
tural value  was  £100  bji  acre,  and  three  acres  of  lime- 
stone, of  which  the  proved  value  to  a  quarryman  was 
£yyo  an  acre.  There  was  no  residential  damage,  and 
the  railway  skirted  the  outside  of  the  estate.  The  price 
of  the  whole  in  an  auction  room  would  have  been  about 
;^4000.  The  proprietor's  agents,  supported  by  a  troop 
of  eminent  valuers,  demanded  ;f  25,000  ! " 

What  the  actual  expenditure  incurred  in  the  acquisition 
of  land  by  British  railways — ^including  therein,  of  course, 
the  sums  paid  as  compensation — ^has  been,  no  one  is  in 
a  position  to  say,  simply  because  there  is  positively  no 
authentic  information  on  the  subject.  It  has,  however, 
been  put  at  ;^4000  a  mile  by  authorities  whose  opinions 
are  entitled  to  weight  This  means  that  in  respect  of 
the  land  acquired  for  the  present  railway  mileage  of  the 
United  Kingdom — which,  at  the  end  of  1885,  was  approxi- 
mately about  19,000  miles  —  the  expenditure  incurred 
would  be  about  one-tenth  of  the  total  capital  cost  of 
British  railways  to  the  same  date,  or,  in  more  •  exact 
figures,  y6  millions  sterling ! 

It  is  only  when  we  compare  these  figures  with  those 
applying  to  other  countries  that  we  come  to  appreciate 
how  materially  they  have  affected  the  question  of  ultimate 
cost 

The  Eeport  of  the  Tenth  Census  of  the  United  States 
(1880)  sets  out  in  detail  the  items  that  make  up  the  cost 
of  railway  construction  in  that  country  to  that  date.  Of 
these  items,  that  for  land  is  one  of  the  lightest,  being  only 
I03i  millions  of  doUars,  or  an  average  of  £21$  per  mile, 
including  the  buildings  erected  upon  the  land. 

If  we  select  as  a  typical  example  of  high  expenditure 
under  this  head,  that  of  the  New  York  Central  Bailwa; 
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which  passes  through  a  densely  populated  district,  and 
has  heen  compelled  to  buy  up  large  quantities  of  land  in 
the  neighbourhood  of  large  towns,  including  the  city  of 
Kew  York,  we  find  that  the  average  cost  per  mile  for 
land  purchase  and  compensation  to  the  end  of  1883  was 
5618  dollars,  or  ;^  11 24,  being  little  more  than  one-fourth 
the  assumed  average  cost  of  land  in  the  United  Kingdom. 
The  difference  in  favour  of  Continental  countries  is  quite 
as  remarkable.  In  Germany,  according  to  Dr.  Lardner,^ 
the  average  cost  of  land  per  acre  was — 

/69-2 

46.0 
63.0 

53-5 
53.0 

— which  means  that  the  average  cost  of  land,  as  ac- 
quired for  the  earlier  Grerman  railways,  has  been  infinitely 
less  than  the  corresponding  expenditure  in  the  United 
Kingdom. 

This,  however,  is  an  exceptionally  favourable  showing, 
even  for  Continental  Europe.  In  some  other  countries 
the  land  has  absorbed  a  much  larger  proportion  of  the 
total  capital  outlay. 

The  expenses  incurred  in  the  construction  of  railways 
by  the  State  in  Belgium,  up  to  the  end  of  1863,  were  as 
under,  viz. : — 


On  the  Berlin-Frankfort  line 
BerUn.Stettin      . 
Anhalt 

Magdebnrg-Leipsio 
Sazon-Silesian  lines 


t> 


*f 


Items. 

Expenditure. 

Pei'veiitiige  of 
TouL 

Price  of  land,  compensation  for  crops,  ) 

&c $ 

liSgal  expenses 

Permanent  way  construction 
Materials — sleepers    .... 

rails  and  fittings 
Fencing,  planting,  &c.        .        .        . 
Management  to  date  of  opening 

Totals . 

;fl,c63,I29 

26,739 
2,682.743 

283,010 

1,218,875 

7J04 

11,081 

20.0 

0.5 
50.8 

5-3 
23.0 

ai 

0.2 

;f  5,293,  284 

99.9 

1  **  Railway  Economy,*'  p.  479. 


ESTIMATES  COMPARED  WITH  RESULTS.        433 


To  the  above  sum  must  be  added  ;f  1,1 10,332  for 
stations,  and  ;^  1,678,234  for  rolling  stock,  making  up, 
with  ;^  209,6 1 8  for  general  expenses,  a  total  sum  of  rather 
over  8  millions  sterling. 

The  total  mileage  of  railways  belonging  to  the  State 
at  the  above  date  was  466  miles,  so  that  the  cost  of  the 
land,  including  compensation,  amounted  to  about  ;^228o 
per  mile,  or  a  little  over  one-half  the  assumed  total  for 
the  United  Xingdotti. 

It  is  interesting  to  compare  European  and  American 
experience  in  this  regard  with  that  of  our  great  Indian 
dependency.    We  therefore  append  a 

SUUemtrU  showing  the  Clauifiadion  of  Expendiiurt  on  Indian  State 
Railways  to  $i9i  December  1882  (3426  mUei). 


Items. 


Preliminary  expeoBee . 
Land  .... 
Oonstmction  of  line  . 
Ballast  and  permanent  way 
Stations  and  buildings 
Steam-ferries 
Collieries 
Plant  . 
Rolling  stock 
Establishment  . 
Suspense  account 
Receipts  on  capital  account 
deducted 


Totals  and  average 


Total 
Expeuditars. 


;f 648,982 

485,706 

10,953.863 

10.777.178 
3,298,994 

129.379 

34.003 

1,022,012 

4,084,198 

2,940,522 

1.580,757 
44,663 


Ezi>enditure 
per  Mile. 


;f35.9io.835 


£1^ 
142 

3.197 
3.146 

963 

38 

10 

298 

1,192 

858 

461 

13 


;fio,5o7 


Per  Cent, 
of  Total. 


2 
I 

31 
30 

9 

0.3 
0.1 

3 
II 

8 

4 
0.1 


99.5 


The  item  of  land  purchase  and  compensation  has  not 
always,  however,  been  unfavourable  to  the  economical 
construction  of  English  railways.  In  proof  of  this  we 
may  quote  the  case  of  one  line,  the  Thirsk  and  Malton, 
22J  miles  in  length,  where  all  the  landowners,  with  two 
or  three  exceptions,  agreed  to  give  their  land  at  £60  an 
acre,  including  tenants'  damages,  so  that  the  total  cost  of 
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the  line  did  not  exceed  ;^  100,000,  including  stations,  and 
every  other  item  of  expense  except  rolling  stock.^ 

There  are  many  items  besides  that  of  land  and  parlia- 
mentary expenses  that  differentiate  English  from  Con- 
tinental and  American  railways.  It  is  obviously  impos- 
sible  to  consider  the  whole  of  these  in  detail.  All  we  can 
hope  to  attempt  is  to  give  a  few  suggestive  facts  as  to 
their  general  scope  and  character. 

While  the  division  of  the  mileage  into  the  total  capital 
paid  up  is  necessarily  the  only  practicable  method  of  com- 
paring the  cost  of  railways  in  different  countries,  without 
going  into  a  very  minute  analysis  of  the  several  items  of 
capital  expenditure,  there  is  probably  no  method  of  com- 
putation that  more  utterly  fails  to  convey  an  exact  idea 
of  the  facts  that  it  is  designed  to  elucidate. 

In  the  construction  of  a  railway  there  are  many  different 
items  of  expenditure  demanding  consideration.  The  most 
obvious  of  these  is,  as  we  have  seen,  the  cost  of  the  land, 
and  the  next  is  the  laying  of  the  permanent  way.  But 
these  are  only  the  initiatory  steps  in  the  enterprisa  After 
the  railway  has  been  provided  for  to  this  extent^  there  are 
the  stations  to  be  built,  in  accordance  with  the  require- 
ments of  the  trafiGic,  the  sidings  to  be  laid  down,  work- 
shops erected  for  the  repair,  and,  in  the  majority  of  cases, 
the  building  of  carriages  and  wagons,  and  the  rolling  stock 
to  be  provided  and  maintained. 

Many  railway  companies  do  not,  however,  stop  here. 
They  have  swollen  their  capital  account  to  its  ultimate 
enormous  porportions  by  the  erection  of  steel  and  locomo- 
tive works,  by  the  purchase  of  canals,  by  the  construction 
and  equipment  of  steamers,  by  the  acqiiisition  of  land 
designed  for  future  extensions,  by  the  erection  and  furnish- 
ing of  large  hotels,  and  by  the  purchase  or  construction  of 
docks  and  harbours. 

Again,  in  some  cases,  although  not  in  the  United  King- 

^  Evidence  of  Mr.  T.  E.  Harrison  before  the  Royal  Commission  on  Rail* 
ways  in  1866,  Minutes,  p.  727. 
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dom,  railway  boards  have  largely  added  to  their  capital 
expenditure  by  the  purchase  of  coal  lands.^ 

It  is  probably  in  the  furnishing  of  terminal  facilities 
that  the  capital  cost  of  a  line  is  mainly  increased,  at  any 
rate  in  the  United  Kingdom. 

This  is  a  well-known  fact  to  railway  directors  and 
managers ;  but,  in  order  to  bring  it  within  the  cognisance 
of  the  general  public,  it  may  be  well  to  give  a  concrete 
example  of  what,  under  the  modern  dispensation  of  affairs, 
the  leading  companies  are  required  to  do  in  this  direction. 

The  London  and  North- Western  Bailway  had  1 590  miles 
of  open  line  in  1876,  and  181 1  miles  in  1885.  The  total 
capital  created  or  sanctioned  by  the  company  in  the  same 
interval  rose  from  69}  to  104  millions  sterling.  On  the 
face  of  it,  therefore,  it  might  appear  as  if  an  additional 
thirty-Jive  millions  of  additional  capital  had  been  provided 
for  the  construction  of  221  additional  miles  of  railway, 
which  would  represent  the  colossal  average  of  over  ^^  1 58,000 
per  mile.  But  a  great  deal  of  the  increased  capital  was 
expended,  not  on  new  lines,  but  on  providing  additional 
terminal  facilities  and  other  accommodation  for  the  mileage 
already  constructed.  On  analysing  the  accounts  for  the 
ten  years  in  question,  we  find  that  the  following  expend!* 
ture  was  incurred  over  that  period : — 

On  London  stations ;f  846,7 10 

„    Liverpool  do. 1,480^832 

Manchester  do. 1,047,343 

Birmingham  do 74^*954 

additional  engine-slieda,  &c.   ....  1 651219 

„    widening  lines 3)548t38l 

Total    .  ;gi3»5'9.694 

The  expenditure  on  widening  lines  may  be  readily 
appreciated  as  being  a  result  of  the  greater  number  of 

^  This  is  a  frequent  thing  in  the  United  States,  where  the  principal  lines 
often  possess  and  work  large  tracts  of  coal.  The  Chicago,  Milwaukee,  and 
St.  Paul  Company,  for  example,  raise  half  a  million  tons  of  coal  annually 
from  their  own  mines. 


ft 
>» 
>» 


436  RA IL  WA  Y  PROBLEMS. 

trains,  and  the  additional  traffic  generally;  but  it  will 
probably  be  remarked,  as  among  things  not  generally 
known,  that  the  expenditure  incurred  within  the  same 
interval  on  already  existing  stations  in  London,  liver- 
pool,  Manchester,  and  Birmingham  was  actually  over  four 
millions  sterling,  or  fully  half  a  million  more  than  the 
outlay  on  widening  the  lines,  &a,  over  the  same  period 

The  same  growth  of  capital  expenditure  on  already 
existing  lines  appears  in  relation  to  the  rolling  stock. 
In  1876  and  1885,  the  relation  of  locomotive  engines  to 
miles  open  was  the  same,  namely,  1.28  per  mile;  but, 
as  between  these  two  years,  the  relation  of  goods  wagons 
to  miles  open  rose  from  23  to  25,  and  tiie  difference 
would  be  paid  for  out  of  the  increased  capital  expen- 
diture. 

It  is  amusing,  not  to  say  ludicrous,  to  compare  the 
figures  just  quoted  with  those  that  illustrate  the  modest 
notions  of  the  earlier  engineers  in  regard  to  the  same 
requirements. 

Yignoles  estimated  that  the  twenty-six  stations  that 
he  proposed  to  allow  to  the  Brighton  line,  as  projected  by 
him,  would  cost  ;C20,(XX5,  and  he  allowed  only  ;fi'iSo  each 
for  the  twenty  stations  that  he  contemplated  erecting 
along  the  line.  The  main  stations  at  either  end,  includ- 
ing the  land  required  for  their  accommodation,  he  reckoned 
at  iTsooo  each,  and  a  goods  station  at  Shoreham  was  put 
down  at  ;^4000,  while  six  water  stations  were  calculated 
at;f  500  each. 

Brunei,  again,  was  not  much  nearer  the  mark,  since  he 
only  allowed  £S7iOOO  for  the  stations  to  be  built  on  the 
Great  Western  line  between  London  and  Bristol ;  while 
Stephenson,  in  estimating  £  16,000  for  the  station  build- 
ings on  the  London  and  Birmingham  line,  calls  up  an 
irresistible  smile  in  the  light  of  present  experience. 

Nor  were  these  distinguished  men  more  capable  of 
prevision  and  foresight  in  reference  to  the  demands  that 
traffic  was  likely  to  make  on  rolling    stock.     Brunei 
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estimated  ;^  5  7,000  for  the  rolling  stock  of  the  Great 
Western  line,  Stephenson  ;^6i,ooo  for  the  London  and 
Birmingham  line,  and  Vignoles  £iy,ooo  for  the  Brighton 
line. 

We  cannot  now  separately  distinguish  the  vehicles 
employed  on  the  two  former  lines,  as  originally  con- 
structed ;  but  on  the  Brighton  line,  instead  of  the  20 
engines,  60  coaches,  and  100  wagons  estimated  by  Vig- 
noleSy  there  are  at  present — 

410  engines, 
2223  passenger  carriages^ 

594  other  vehicles  attached  to  passenger  trains, 
7081  goods  wagons,  &c., 

445  vehicles  not  included  in  above, 

making  a  total  of  10,343,  which,  assuming  an  average  of 
only  j^SOO  per  vehicle,  would  represent  a  capital  sum 
of  ;^  5,1 71,000,  or  more  than  four  times  the  amount 
calculated  by  Yignoles  as  the  total  cost  of  the  line  and 
its  equipment ! 
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CHAPTER  XXIX. 

ACCIDENTS  ON  RAILWAYS, 

The  object  of  State  interference  with  railway  enterprise 
and  administration,  which  we  have  already  f onnd  to  exist 
in  all  parts  of  the  world,  to  a  greater  or  less  extent,  may 
be  regarded  as  threefold — 

(i.)  To  impose  necessary  restrictions  upon  monopolist 
powers. 

(2.)  To  preserve  the  public  from  exaction  and  injustice. 

(3.)  To  secure  the  safety  of  life  and  limb. 

The  third  consideration  is  the  one  that  has  invariably 
been  regarded  as  the  most  weighty  and  important.  Bail- 
way  travelling  is  exposed  to  accident  and  mischance  from 
a  great  variety  of  causes.  To  minimise  these  to  the 
utmost  possible  extent  is  the  principal  aim  of  all  well- 
regulated  railway  administrations,  as  well  in  their  own 
interest  as  in  that  of  the  public,  since,  in  every  civilised 
country,  the  law  gives  redress  against  railway  authorities 
for  injuries  to  life  and  limb.  This,  therefore,  is  a  question 
in  regard  to  which  the  aim  and  the  interest  of  the  State 
and  the  railway  world,  as  such,  are  identical ;  and  both 
have  applied  their  joint  wisdom  and  experience  in  order 
to  bring  the  risk  of  misadventure  within  the  narrowest 
possible  limits,  with  results  upon  which  both,  and  espe- 
cially the  travelling  public,  are  to  be  congratulated. 

The  subject  of  accidents  on  railways  is  such  a  wide 
and  comprehensive  one,  that  it  may  be  approached  from 
many  different  points  of  view.     We  can  only  hope  to 
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touch  upon  two  or  three.  The  first  of  these  is  neces- 
sarily that  of  the  causes  of  accidents ;  the  second,  that 
of  their  effects.  The  provision  that  the  statute  law  of 
different  countries  has  made  for  meeting,  or  rather  avoid- 
ing, such  accidents  will  also  demand  consideration. 

The  railroads  of  the  United  States,  being  the  largest 
system  in  the  world,  afford  a  very  clear  idea  of  the  causes 
to  which  railway  disasters  are  generally  to  be  attributed. 

The  following  tabular  statement  shows  the  number  of 
accidents  of  aU  kinds  that  have  occurred  on  American 
railways  during  the  four  years  ending  with  1885  : — 


Tears. 

Collisions. 

Dendlmenta. 

Other 
Accidents. 

Totals. 

1882 
1883 
1884 
1885 

Totals  . 

581 
630 

445 
464 

741 
926 

681 

681 

42 
84 

65 
72 

1,364 
1,640 

1,191 

1,217 

2,120 

3,029 

263 

5,412 

It  is  quite  evident,  from  these  returns,  that  the  chief 
cause  of  railway  accidents  is  defect  of  the  permanent 
way,  which,  in  the  United  States,  accounts  for  $6  per 
cent,  of  all  the  accidents  that  happen. 

The  accidents  to  permanent  way  are  divided  into  five 
separate  categories.  These  have  been  tabulated  as 
under : — 


Tears. 

Breakage 
of  Rails. 

Rails  Badly 
Placed. 

Accidents 

on 
Bridges,  die. 

Signals 
Broken  or 
Damaged. 

Broken  or 

Damaged 

CrosaingB. 

Totals. 

1882 
1883 
1884 
1885 

Totals 

37 

84 
60 

102 

72 
88 
68 

65 
293 

38 

35 
34 
32 

5 
13 

9 
13 

4 

7 
II 

II 

156 
227 
182 
223 

283 

139 

40 

33 

788 

440 


RAILWAY  PROBLEMS. 


If  we  add  the  two  first  totals  in  tliis  table  together, 
we  shall  find  that  the  number  of  accidents  resulting  from 
defective  or  broken  rails  was  576  out  of  a  total  of  541 2, 
being  10  per  cent,  of  the  whole. 

Collisions,  however,  are  a  still  more  prolific  source  of 
accidents,  as  the  next  table  shows : — 

Railway  Accidents  from  Collisions  in  United  Statu. 


Tears. 

Trains  Going 

in  Same 

Diroction. 

Trains  Meeting 
from  Opposite 

Collisions  at 
Crossings. 

Totals. 

r 

1882 
1883 
1884 
1885 

Totela  . 

388 

413 
280 

316 

160 

177 
138 
120 

33 
40 

27 
28 

581 
630 

445 
464 

1.397 

595 

128 

2,120 

1 

It  would  thus  appear  that  collisions  account  for  about 
40  per  cent,  of  all  railway  accidents  in  the  United  States. 

Not  to  enter  into  more  minute  details,  which  may  be 
readily  obtained  by  those  interested  in  the  subject,  it 
appears  that  the  chief  general  causes  of  railway  accidents 
in  the  United  States,  other  than  those  already  specified, 
have  been  as  under : — 


Various  Sources  of  Accidents  on  American  Railways. 


Tears. 

Accidents 

to  Rolling 

stock. 

Negligence. 

Obstruc- 
tions on 
the  Rails. 

Unex- 
plained 
Causes. 

Diverse 
Causes. 

Totals. 

1882 
1883 
1884 
1885 

Totals 

102 
129 

67 
123 

lOI 
112 

94 
64 

144 
199 
152 

135 

238 

259 
186 

136 

42 
84 
65 
72 

627 

783 
564 

530 

421 

371 

630 

819 

263 

2504 

It  appears  that  the  number  and  percentage  of  accidents 
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due  to  each  principal  cause  were,  over  the  same  period, 
as  under: — 


Summary  of  Cau»e»  of  RatUway  AecidetUs  in  the  United  StaUt, 

18S2-1885. 


CauMs. 

Total  Number  of 
AcoidentA  in . 
Four  Years. 

Percentage  of 
Total  of  aU 
Accidents. 

Permanent  Way: — 

Breakage  of  rails     .... 
Rails  badly  placed  .... 
Accidents  on  bridges 
Signals  broken  or  damaged     . 
Crossings  broken  or  damaged 

Total  accidents  to  permanent  way 

CoUirions : — 
Trains  going  in  same  direction 
„            „        opposite  directions . 
„      meeting  at  crossings    . 

Totals 

RoUing  Stock,  Ac,  :— 
Injury  to  rolling  stock    . 

Negligence 

Obstructions  on  rails 
Unexplained  causes 
Divexae  minor  causes 

Totals 

Grand  totals    . 

283 
293 

>39 
40 

33 

5.21 

5-41 

2.57 

0.74 
a6i 

788 
i»397 

14.54 

25.80 

10.99 

2.37 

39.17 

7.77 
6.85 

11.64 

15.00 

.     4.86 

2,120 
421 

030 
819 
263 

2,504 

46.27 

5»4i2 

99.98 

These  figures  sufficiently  explain  the  origin  of  accidents 
over  a  very  wide  area  of  railway  mileage.  The  most 
prolific  single  cause  of  accidents  specifically  given  is  that 
of  collision  between  trains  going  in  opposite  directions ; 
the  second,  that  of  obstructions  on  rails ;  and  the  third, 
that  of  injury  to  rolling  stock.  The  breakage  of  rails 
has  caused  283,  and  defects  in  rail-laying  293,  acci- 
dents, so  that  there  have  been  576  accidents  in  all  due 
to  this  source.  These  facts  suggest  whether  Mr.  Sand- 
berg's  strictures  on  the  insufficient  weight  of  American 
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rails,  relatively  to  the  traffic  which  they  require  to  carry, 
are  not  justifiei^ 

The  general  custom  followed,  in  recording  the  results 
of  railway  accidents,  is  to  separate  the  numbers  of  passen- 
gers killed  and  injured  from  the  employ^  of  the  railway 
companies  who  have  similarly  suffered.  This  distinction 
is  a  very  necessary  one,  since  the  causes  of  the  two  de- 
scriptions of  accidents  are  essentially  different  in  nine 
cases  out  of  ten.  Bailway  employ^  follow  an  exceedingly 
dangerous  occupation.  They  are  exposed  to  many  risks 
of  accident  from  which  the  travelling  public,  as  stick,  is 
exempt.  Into  the  causes  of  accidents  special  to  railway 
servants  we  cannot  stay  to  inquire.  Nor  is  it  really 
necessary  to  bestow  more  than  a  passing  allusion  on  the 
matter,  since  it  has  only  recently  been  made  the  subject 
of  a  most  painstaking  and  exhaustive  inquiry  by  a  Eoyal 
Commission,  which  has  presented  a  valuable  report  to 
Parliament  that  is  well  deserving  of  careful  study.* 

In  the  following  table,  we  have  collated  the  official 
returns  of  the  numbers  killed  and  wounded  on  the  rail- 
ways of  Continental  Europe  and  other  principal  countries. 
This,  we  believe,  is  the  first  time  that  such  a  table  has 
been  drawn  up,  and  it  is  full  of  instructive  lessons.  It 
shows  that  Denmark,  Holland,  and  Norway  are  the  safest 
countries  to  travel  in ;  that  Italy,  Eussia,  Roumania,  and 
Canada  are  the  most  dangerous ;  and  that,  notwithstand- 
ing the  high  rates  of  speed  common  in  England,  railway 
travelling  is  safer  than  in  all  except  one  or  two  of  the 
countries  dealt  with. 

^  Mr.  Sandberg  urges,  in  a  paper  which  he  submitted  to  the  Institution  of 
Civil  Engineers  in  1886,  that  the  weight  of  rails  should  be  increased  from 
60  lbs.  or  thereabouts  to  100  lbs.  per  yard,  and  some  leading  Belgian  and 
English  lines  have  endorsed  his  recommendations  to  the  extent  of  adopting 
rails  of  90  lbs.  weight  per  yard. 

'  Report  of  the  Royal  Ckimmission  appointed  to  inquire  into  the  Causes 
of  Railway  Accidents,  1877. 
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SUttemaU  showing  the  Number  of  Patsengen  Carried  on  DiffererU  European 
BaHwaySf  the  Numbers  of  Persons  of  aU  hinds  Killed  and  Injured 
thereony  and  the  Averages  Killed  and  Injured  per  Million  Pauengers 
carried  in  1883. 


Total  Number  of 

Arerage  per  Million 

Number  of 

Penons 

Passongers  Carried. 

Countries. 

Paasengers 

Carried 

(xsxooo). 

Killed. 

Injured. 

Killed. 

Ii^ured. 

Germanj  . 

.     232,564 

556 

1,876 

2.39 

8.0? 

AuBtria-Hangai 

ry      .        47,212 

227 

478 

4.83 

10.17 

Belgium   . 

53.300 

198 

731 

3-74 

13.79 

Denmark . 

7,037 

5 

23 

a7i 

3-28 

France 

.       204,758 

531 

1,087 

2.59 

530 

Italy 

34,271 

171 

838 

503 

24.65 

Norway    . 

2,471 

5 

I 

2.50 

050 

Holland    . 

17,151 

24 

36 

1.41 

2.12 

Ronmania 

1.403 

II 

27 

11.00 

27.00 

Russia 

37.210 

448 

716 

12.11 

1935 

Switzerland 

Totals  an< 
averages 

22,658 

58 

99 

2.52 

4-30 

*|     .       621,848 

2,234 

5,912 

3-90 

10.33 

United  Kingdoi 

Qtt      .      683,718 

1,167 

4,187 

1.70 

6.12 

United  States  . 

.       312,686 

473 

1,910 

1.51 

6.10 

Canada    . 

9,982 

227 

796 

22.77 

79.60 

India 

.         58,876 

354 

611 

6.00 

10.36 

It  would  hardly,  perhaps,  be  altogether  a  fair  assump- 
tion to  conclude  that  these  figures  represent  the  relative 
degrees  of  danger  incurred  in  working  and  travelling  on 
the  railways  of  the  different  countries  tabulated,  since 
it  often  happens  that  a  single  serious  accident  may 
maim  and  kill  as  many  as  twenty  or  thirty  of  minor 
account.  But  it  may,  nevertheless,  be  taken  for  granted 
that  over  the  whole  range  of  the  railways  of  Continental 
Europe,  the  averages  brought  out  will  be  fairly  repre- 
sentative, viz. : — 

3.90  killed  per  million  passengers  carried. 
10.33  wounded       „  „  „ 

There  has  been  a  much  greater  immunity  from  railway 
accidents  within  recent  years  than  formerly — a  result 
that  is  directly  attributable  to  the  greater  vigilance  and 
more  effectual  precautions  exercised  with  a  view  to  their 
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preventioiL  This  immanity  is,  of  course,  to  be  tested  by 
the  standard  of  the  work  performed,  or  the  number  of 
passengers  carried,  and  not  by  that  of  the  absolute  num- 
bers killed  or  wounded.  Thus  tested,  we  find  that  in 
the  United  Kingdom  and  France  the  average  number  of 
persons  killed  and  injured  per  million  passengers  carried 
was  as  follows : — 


Tears. 

Number  Killed. 

Namber  Injared. 

Franca. 

United 
Kingdom. 

Franee. 

United 
Kingdom. 

1872 
1S82 

3-26 
2.59 

2.70 
1.70 

2575 
5.30 

7.0 
6.12 

And  these  figures  are  not  exceptional  by  any  means. 
They  are  fairly  typical  of  the  averages,  for  each  period, 
while  the  records  of  each  year  during  the  interval  exhibit 
an  almost  continuous  decrease  of  fatalities  in  reference  to 
the  business  done. 

Official  returns  issued  for  1883  show  that  in  that 
year  the  relation  of  accidents  to  passengers  transported 
on  the  principal  French  lines  was  as  under  ^ : — 


Countries. 

Pii8«engen  Carried  for 

evary  Passenger 

KiUed. 

Passengers  Carried  for 

eodiPaaMngw 

Injured. 

Nord 

Est  .... 

Mediterran^   . 

29.430.657 
16,263,619 

19.323.878 

555.295 

756,477 

2,972,904 

The  total  number  of  persons  of  all  kinds  killed  and 
injured  in  the  railway  accidents  that  occurred  in  the 
United  States  during  each  of  the  four  years  ending  with 
1885  are  shown  in  the  next  statement. 

^  Balletin  du  Minist^re  de  Travauz  Publics,  November  i88j. 
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StaXement  thawing  the  Numbers  KiUed  and  Injured  by  RaUvcay  Accidents 

on  American  Railway Sj  1 882- 1 885. 


Team 

Total  Number  EiUed. 

Total  Number  Injured. 

Total 
Killed. 

Total 
Injured. 

CoUi- 
■iona. 

Derail- 
ments. 

Other 
Accident*. 

CoUi- 
aiona. 

Derail- 
ments. 

Other 
Accident*. 

1882 
1883 
1884 
1885 

ToUls 

177 
227 

172 

158 

200 
229 
192 
141 

3 
17 

1 

578 
716 
624 

547 

975 

l,M5 
1,062 

963 

35 
49 
74 
20 

178 

380 

473 
389 
307 

1.588 
1,910 
1,760 

«,530 

734 

762 

53 

2,465 

4.145 

1.549 

6.788 

Here,  again,  we  find,  within  a  shorter  period  of  time,  a 
considerable  improvement  in  the  matter  of  safety. 

In  the  accidents  with  which  we  have  dealt*  up  to  the 
present  time  we  have  included  railway  servants  as  well 
as  passengers.  Manifestly  the  former,  who  follow  what 
is  at  all  times  a  highly  dangerous  employment,  are  much 
more  liable  to  misadventure  than  the  latter.  There  is  a 
third  class,  which  figures  in  the  returns  of  the  United  King- 
dom as  **  other  persons,"  and  which  embraces  trespassers, 
suicides,  pedestrians  passing  over  railways  at  level  cross- 
ings, &c.  In  the  returns  for  1883,  ^^  following  distinc- 
tions are  made  between  the  several  classes  in  question: — 

Passengers — 

Accidents  to  trains,  rolling-stock,  &c.  . 
„         due  to  other  causes 

Railway  servants — 

Accidents  to  trains,  rolling-stock,  &c. . 
„         due  to  other  causes 

Other  persons — 
Accidents  at  level  crossings 
„         to  trespassers 

Suicides 

Other  accidents 


Killed. 

Injured. 

II 

662 

"4 
125 

I416 

II 

87 

543 

554 

2373      . 
2460 

78 

293 
61 

•11 

•  •  • 

56 
488 

95 
3" 

Totals  .  1 167  4187 

It  is  important  to  note  that  this  statement  assigns 
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only  eleven  fatal  accidents  to  passengers  as  a  consequence 
of  mishaps  to  trains,  to  rolling-stock,  to  permanent  way, 
or  to  any  other  circumstances  that  the  railway  companies 
are  supposed  to  have  under  control  Of  the  remainder 
of  the  accidents  occurring  to  passengers,  a  great  but  un- 
defined proportion  is  assigned  to  want  of  caution  or  mis- 
conduct on  the  part  of  passengers  themselves.  It  will, 
no  doubt,  be  the  same  in  regard  to  other  countries.  If, 
then,  we  take  the  passenger  fatalities  in  respect  of  which 
the  railways  admit  direct  responsibility,  we  find  that  in 
1883  there  were  carried  in  the  United  Kingdom  68 
millions  of  passengers  for  every  one  that  was  killed,  and 
i\  million  passengers  for  every  one  injured.  If,  however, 
we  include  other  accidents  to  passengers,  it  transpires 
that  5^  millions  were  carried  for  every  passenger  killed, 
and  nearly  half  a  million  for  every  passenger  injured. 

If  we  take  the  railway  returns  of  Belgium,  we  find 
that  they  fully  bear  out  the  same  increase  of  safety,  the 
following  being  the  figures  for  nearly  half  a  century  : — 

Total  Number  of  Pataengen  Killed  and  Injured  in  Belgium,  1835-1883. 


1 

Yeaw. 

Total 

Number  of 

Passengera 

Carried 

(i— 1000). 

Total  Number  of 
Paueogera 

Average  per  MQlion 
Passengers 

KiUed. 

Injured. 

Killed. 

Injured. 

1835  to  1840 
1 84 1  to  1850 
1851  to  i860 
1861  to  1870 
1871  to  1880    . 
1881 
1882 
1883 

9,068 

35,632 

69,291 

162,771 

465,002 

57,240 
61,697 
63,665 

5 

7 
21 

16 

77 

13 
12 

10 

13 

47 

85 

"7 
401 

"7 
79 
70 

a  56 
ai9 

0.30 

aio 
0.17 
0.23 
0.19 
ai6 

1.44 

I.31 
123 

a72 
a86 
2.05 
1.27 
1.09 

The  figures  show  that  in  the  year  1883,  6,366,500 
passengers,  were  carried  for  every  passenger  killed,  as 
compared  with  6,039,000  in  1870-80,  and  that,  for 
each  passenger  injured,  there  were  907,500  carried  in 
1883,  ^^^  1,160,000  in  1871-80. 
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Liability  for  Accidents  on  Railways, 

We  now  propose  briefly  to  refer  to  the  laws  and 
regulations  that  affect  and  control  the  liability  of  rail- 
ways and  railway  servants  for  accidents  to  passengers 
and  employes  in  different  countries. 

Germany. 

In  Prussia,  there  appears  to  be  no  special  legislation 
for  the  prevention  of  railway  accidents.  Each  railway 
company  has  its  own  code  of  police  regulations.  There 
is,  however,  a  general  penal  code  in  force  for  all  the 
German  States,  which  contains  distinct  provisions  for  the 
management  of  railways.  Under  this  code,  it  is  provided 
(sea  316)  that  if,  by  any  negligence,  grievous  bodily  harm 
is  caused  to  any  person,  the  party  so  guilty  shall  be 
liable  to  imprisonment  for  one  year.  If  the  death  of 
any  person  is  caused  by  such  negligence,  the  accused  is 
liable  to  imprisonment  for  three  years. 

li  any  railway  official  employed  in  the  conduct  of  the 
train,  or  in  the  control  of  the  line  or  traffic,  place  a  train 
in  danger  by  negligence,  he  is  liable  to  be  punished  by 
imprisonment  for  a  term  not  exceeding  one  year.  If 
any  official  is  convicted  of  such  an  offence,  he  may  be 
adjudged  incapable  of  holding  office  in  the  railway  service ; 
and  if  the  superintendent  of  a  railway  does  not  remove 
immediately  such  convicted  official,  he  becomes  liable  to 
a  fine  of  100  thalers,  or  three  months'  imprisonment. 

In  Prussia,  the  railway  companies  were  originally 
bound  ^  to  make  good  any  damage  sustained  by  goods  or 
passengers  carried  by  them.  A  company  could  only  free 
itself  from  this  liability  by  proving  that  the  accident 
happened,  either  by  the  fault  of  the  party  injured,  or  by 
an  unavoidable  external  accident.  This  law,  however, 
was  not  general,  and  did  not  prove  quite  satisfactory  ;  and 

^  RaUwaj  Laws  of  1838,  sec.  25. 
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hence  a  new  law  was  passed  in  1871/  which  provided 
(sec.  i)  that  "if  a  person  has  been  killed  or  bodily 
injured,  the  party  responsible  for  working  the  railway  is 
liable  for  damage  arising  therefrom,  provided  that  he  does 
not  prove  that  the  accident  happened  thiowgh  force  Tfiajeure, 
or  by  the  fault  of  the  person  killed  or  injured." 

Any  party  interested  in  the  life  of  a  person  killed  on 
a  railway,  or  who  has  a  legal  claim  for  support  against 
the  same,  is  entitled  to  claim  damages,  which,  as  a  rule, 
have  to  be  paid  in  the  form  of  an  annuity. 

Inquiries  into  railway  accidents  are  carried  out  by 
means  of  a  State  inquest,  on  the  company  giving  notice 
of  the  accident.  The  results  are  published,  if  the  acci- 
dent involves  a  breach  of  the  penal  code. 

There  is,  however,  not  a  little  Tagueness  and  even  con- 
fusion about  the  German  regulations  in  reference  to  railway 
administration.  The  Government  is  supposed  to  retain  a 
general  control  over  all  railways^  State  and  private  linea 
alike.  Their  police  regulations,  however,  are  directly 
under  the  control  of  each  individual  company,*  the 
general  police  regulations  notwithstanding.'  The  superior 
authority  in  railway  affairs,  under  the  State,  is  the  Secre- 
tary of  State  for  Trade,  whose  functions  and  powers 
appear  closely  to  correspond  to  those  of  the  President 
of  the  Board  of  Trade  in  the  United  Kingdom.  The 
Secretary  of  State  for  the  Home  Department  also  exercises 
an  occasional  interference,  as  when  he  issues  orders  re- 
commending strict  attention  to  the  laws  for  the  pre- 
vention of  accidents.*  Lastly,  there  is  a  permanent 
Eailway  Commissioner,  who  is  really  an  intermediary 
between  the  railways  and  the  Government,  and  who  is 
empowered  to   call  meetings  of  the  managing  railway 

^  *'  Law  concerning  the  liability  to  make  good  any  damage  caused  by 
killing  or  bodily  injury,  in  working  a  railway  or  a  mine.*' 

'  Sec  23  of  Pnissian  Collection  of  Laws  for  1838. 

>  Bahnpolizei'ReglemerU  filr  die  Eisenb<ihn€n  im  Norddeutschen  Bunde, 
3d  June  1870. 

*  Order  dated  28th  January  187 1. 
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boards,  and  to  attend   such   meetings  when   otherwise 
convened. 

Austria. 

Under  the  law  of  the  5  th  of  March  1869,  it  is  provided, 
with  reference  to  general  liability  for  accidents,  that — 

(i.)  Whenever  bodily  injury  or  the  death  of  any  person 
results  from  an  accident  on  a  railway  on  which  the  appli- 
cation of  steam  power  is  used,  it  is  taken  for  granted  that 
the  accident  has  occurred  through  some  fault  of  the  com- 
pany itself,  or  of  some  person  connected  with  the  working 
of  it.  The  company  is  answerable  for  any  accidents  that 
may  occur  through  the  fault  of  persons  employed  by  it. 

(2.)  The  company  will  only  be  exempted  from  a  pay- 
ment of  compensation  when  it  can  prove  that  the  accident 
occurred  through  circumstances  over  which  it  had  no  con- 
trol, or  through  the  action  of  some  third  person,  or  through 
the  fault  of  the  person  who  may  have  been  injured.  Any 
limitation  of  or  refusal  to  comply  with  this  obligation  of 
paying  compensation  on  the  part  of  the  company  is  un- 
lawful. 

(3.)  Complaints  with  regard  to  the  payment  of  compen- 
sation, which  arise  through  this  law  concerning  accidents, 
and  which  follow  in  consequence  of  its  operation,  can  be 
heard,  according  to  the  choice  of  the  plaintiff,  before  the 
Tribunal  of  Commerce  of  the  district  in  which  the  com- 
pany in  fault  is  situated  or  in  which  the  accident  occurred. 
Summary  proceedings  must  be  taken  against  such  com- 
panies ;  and  several  plaintiffs,  whose  claims  for  compensa- 
tion arise  from  the  same  cause,  can  enforce  an  action  at 
the  same  time. 

With  a  view  to  securing  safety  for  life  and  limb,  many 

different  enactments  are  made  under  an  earlier  code — that 

of  the  1 6th  November  185 1 — which  provides,  iiUer  alia, 

that  after  the  train  has  been  made  up,  there  must  be  a 

revision  of  it;  that  an  interval  of  fifteen  minutes  must 

elapse  before  a  passenger  train  can  follow  a  goods  train ; 

2  F 
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that  lost  time  should  sever  be  made  up  by  an  increase  of 
speed ;  that  passenger  trains  shall  not  exceed  a  speed  of 
seven  German  miles  per  hour,  &c.  Penalties  are  attached 
to  the  non-observance  of  all  these  requirements. 

France. 

According  to  the  law  of  France,  railway  companies  are 
responsible  for  accidents  both  to  passengers  and  to  their 
own  workmen,  whether  caused  by  defects  of  construction 
and  working,  or  by  negligence  on  the  part  of  their  employ^ 
The  Code  Napoldon  imposes  liability  upon  every  one  who 
causes  hurt  to  another,  whether  by  his  negligence,  by  his 
imprudence,  or  otherwise.  Whoever  so  causes  the  death 
of  another  is,  under  the  penal  law,  liable  to  imprisonment 
for  a  period  varying  from  three  months  to  two  years,  and 
to  a  fine  of  from  50  to  600  francs. 

The  principal  laws  directly  affecting  the  liability  of 
railway  companies  are  those  of  the  15  th  July  1845  and 
of  the  15  th  November  1846.  These  two  documents  have 
been  the  basis,  from  that  time  to  the  present,  of  a  very 
numerous  body  of  circulars,  rules,  decisions,  and  enact- 
ments relative  to  railway  liability. 

The  United  States. 

It  has  already  been  pointed  out  that  in  the  United  States 
the  general  Government  has  very  little  control  over  the 
railways.  There  is,  therefore,  no  special  legislation  affect- 
ing railway  companies  as  a  whole,  but  several  of  the  states 
have  adopted  regulations  designed  to  secure  safety  to  life 
and  limb,  to  which  the  companies  are  required  to  con- 
form. Level  crossings  are  a  prolific  source  of  accidents. 
The  steam-whistle  is  generally  employed  at  such  points 
and  at  stations.  There  is  no  general  law  regarding  the 
testing  of  bridges,  &c,  before  a  line  is  opened;  but  in 
several  states  commissioners  are  appointed  for  the  purpose 
of  certifying  to  the  condition  and  eflBciency  of  such  struc- 
tures.    In  the  absence,  however,  of  any  general  enact- 
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ment,  the  decisions  that  have  been  given  in  innumerable 
cases  brought  against  the  companies  form  the  only  guide 
to  the  extent  and  character  of  railway  liability.  From 
these  decisions  it  would  appear  that  a  railway  company 
is  liable  in  damages  for  an  injury  resulting  to  any  person 
lawfully  using  its  road  from  its  neglect  to  introduce  any 
improvements  in  its  machinery  and  apparatus  known  to 
have  been  tested  and  found  materially  to  contribute  to 
safety,  and  the  adoption  of  which  is  within  its  power,  so 
as  to  be  reasonably  practicable. 

To  the  liability  of  a  railway  company  as  passenger 
carriers  two  things  are  requisite — (i)  that  the  company 
shall  be  guilty  of  some  negligence  or  omission  which 
mediately  or  immediately  produced  or  enhanced  the  in- 
jury; and  (2)  that  the  passenger  should  not  have  been 
guilty  of  any  want  of  ordinary  care  and  prudence  which 
directly  contributed  to  the  injury,  since  no  one  can  re- 
cover for  an  injury  of  which  his  own  negligence  was  in 
whole  or  in  part  the  immediate  cause. 

Within  the  last  few  years,  and  chiefly,  it  may  be  assumed, 
on  account  of  the  increased  peril  to  life  by  railway  travel- 
ling, it  has  been  provided  by  statute,  in  many  of  the 
American  states,  that  redress  shall  be  given  against  the 
party  causing  personal  injury  from  which  death  ensues. 
These  Acts,  although  intended  chiefly  to  stimulate  watch- 
fulness in  passenger  carriers,  especially  by  railway,  are 
made  general,  and  in  some  of  the  states  penalties  are 
imposed  where  neglect  can  be  proved. 

In  Pennsylvania  the  rule  is,  that  in  case  of  death  the 
jury  are  to  estimate  damages  "  by  the  probable  accumula- 
tions of  a  man  of  such  age,  health,  habits,  and  pursuits 
as  deceased,  during  what  would  probably  have  been  his 
lifetime." 

By  the  law  of  Massachusetts,  passenger  carriers  caus- 
ing the  death  of  any  passenger  through  their  own  negli- 
gence or  carelessness,  or  that  of  their  servants  or  agents, 
within  the  commonwealth,  are  subjected  to  a  fine  not 
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exceeding  5000  dollars  (;f  1000),  to  be  recovered  bj  indict- 
ment preferred  bj  the  executor  or  administrator  of  the 
deceased  person,  '*  for  the  benefit  of  his  widow  and  heirs." 

Under  the  New  York  State  law,  a  wife  cannot  maintain 
an  action  for  the  death  of  her  husband,  nor  a  father  for 
the  loss  of  service  of  his  child  by  death ;  and  if  there  be 
no  wife  or  next-of-kin  no  action  will  lie. 

By  the  Statute  of  Illinois,  the  right  of  action  in  such 
cases  is  given  to  the  personal  representative,  and  the 
damages  recovered  are  for  the  exclusive  benefit  of  the 
widow  and  next-of-kin. 

The  Connecticut  State  law  of  1853  provides  that,  when 
the  life  of  a  passenger  is  lost  by  reason  of  the  negligence 
of  a  railway  company,  the  company  shall  be  liable  to  pay 
damages  ranging  from  one  to  5000  dollars,  to  the  executor 
or  administrator,  to  be  recovered  by  action  for  the  benefit 
of  husband,  widow,  or  other  heirs  of  deceased. 

Italy. 

By  virtue  of  the  powers  given  to  the  Government  by 
the  Public  Works  Law  of  1859,  regulations  defining  the 
extent  of  the  liability  of  railway  companies  for  accidents 
on  their  lines  were  issued  by  royal  decrees  in  1862  and 
1863.  They  were  maintained  in  force  by  the  Public 
Works  Law  of  1865,  although  the  law  of  1859,  pursuant 
to  which  they  had  been  made,  was  repealed. 

The  first  series,  dated  October  30,  1862,  relates  to  the 
police,  safety,  and  regular  working  of  railways.  It  con- 
tains rules  for  the  security  of  lines  and  stations,  the  selec- 
tion, examination,  use,  and  repair  of  rolling  stock,  the 
composition  and  circulation  of  trains,  the  settlement  of 
time-tables  and  tariffs,  the  management  of  both  goods  and 
passenger  trafl&c,  the  exercise  of  supervision  by  the  Gov- 
ernment, besides  general  rules  concerning  the  duties  of 
directors  and  their  subordinates. 

All  persons  employed  on  railways  are  declared  respon- 
sible for  the  strict  observance  of  these  regulations,  as  well 
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as  of  all  laws  relating  to  railways,  and,  moreover,  for  any 
injury  resulting  from  fault,  carelessness,  or  inactivity  on 
their  part. 

Sailway  companies  are  likewise  declared  responsible  to 
the  Government  for  all  defects  or  irregularities  in  the  work- 
ing of  their  lines. 

Immediate  information  is  required  to  be  given  to  the 
Government  agents  of  any  occurrence  which  may  have 
hazarded  the  safety  or  the  regularity  of  the  traffic,  even 
when  no  actual  inconvenience  has  been  caused  thereby. 
The  Minister  of  Public  Works  must  also  be  made  ac- 
quainted with  all  the  particulars  of  accidents. 

The  Government  exercises  control  over  the  railways  by 
means  of  commissaries  under  the  authority  of  the  Depart- 
ment of  Public  Works.  Railway  directors  are  bound  to 
conform  to  all  the  regulations  made  by  that  department 
for  the  regular  and  safe  working  of  their  lines. 

United  Kingdom. 

In  the  case  of  the  United  Kingdom,  the  general  law  is 
put  in  motion  in  order  to  obtain  redress  from  a  railway 
company  in  case  of  accident  to  passengers.  As  regards 
their  own  employSs,  railway  directors  generally  make 
arrangements  that  avoid  litigation.  The  criminal  law  is 
enforced  against  any  employ^  who  causes  the  death  of 
another  through  negligence  or  indiscretion;  and  while 
the  verdict  is  invariably  one  of  manslaughter,  the  penalty 
imposed  is  usually  proportioned  to  the  extent  of  the  negli- 
gence or  culpability. 

Many  of  the  accidents  occurring  on  English  railways 
are  found  to  be  due  to  combined  causes,  and  usually 
more  to  a  lax  enforcement  of  good  regulations,  or  to  a 
neglect  in  using  appliances  for  safety  which  are  in  exist- 
ence, than  to  the  absence  of  regulations  or  appliances  for 
safety.  When  accidents  occur  from  an  absence  of  regula- 
tions or  a  want  of  the  necessary  appliances  for  safety,  it 
frequently  appears  that  such  absence  is  due  to  the  cir- 
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cumstances  of  the  traffic  having  been  altered,  and  to 
elements  of  danger  having  been  gradually  developed  with- 
out anything  having  occurred  to  bring  the  altered  circum- 
stances to  the  notice  of  the  manager.  The  Royal  Ck)m- 
mission  of  1867  pointed  out  that  "  Government  inter- 
ference would  not  necessarily  meet  this  case.  It  was," 
they  held,  "  the  tendency  of  Government  inspection  to  seek 
to  multiply  accessories  to  safety;  these  accessories  are 
more  or  less  valuable,  according  to  the  condition  of  the 
traffic  on  a  line,  and  the  manner  in  which  it  is  worked. 
So  long,  therefore,  as  those  who  control  the  traffic  are  free 
to  accept  or  to  reject  the  Government  recommendations, 
it  is  very  desirable  that  they  should  be  made.  But  the 
more  such  appliances  are  multiplied  the  greater  are  the 
chances  of  danger  from  their  neglect  or  their  failure  to 
act,  though  the  chances  of  danger  are  diminished  or  in- 
creased according  to  the  class  and  character  of  the  men 
who  use  them.  The  selection  of  the  men  must  always 
rest  with  the  manager,  and  he  should,  therefore,  remain 
responsible  for  the  selection  of  the  appliances  for  safety 
which  he  places  in  their  hands." 

Mr.  Cardwell's  Committee  in  1853  examined  very  closely 
into  the  question.  The  Committee  arrived  at  the  conclu- 
sion that  any  interference  with  the  details  of  management 
was  undesirable,  but  recommended  that  there  should  be 
placed  upon  those  in  whom  the  management  of  railways 
is  vested,  a  greater  degree  of  responsibility  than  the  law 
then  admitted,  and  proposed  that  each  railway  company 
should  have  an  engineer,  a  locomotive  superintendent,  and 
a  traffic  manager,  who  should  each  be  responsible  for  the 
proper  working  of  his  department.  The  Committee  also 
proposed  to  call  in  the  interposition  of  the  Board  of  Trade 
to  watch  over  the  public  safety.  They  had  been  appointed 
at  a  time  when  accidents  recurred  so  frequently,  and  were 
attended  with  consequences  so  serious,  that  if  no  change 
had  taken  place  in  that  respect  severe  legislation  would 
have  been  required.     But  the  marked  diminution  in  the 
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number  of  accidents  which  subsequently  occurred  induced 
Parliament  to  postpone  any  legislation  at  that  time. 

In  the  year  1865,  out  of  252,000,000  travellers,  23  only 
met  with  death  by  causes  beyond  their  own  control.  This 
led  the  Duke  of  Devonshire's  Commission  to  remark  that 
"  no  other  mode  of  locomotion  ever  used  by  man  can  show  a 
more  satisfactory  result,  and  we  are  therefore  not  prepared 
to  suggest  any  alteration  of  the  present  law  in  this  respect." 
The  Commission  added  that ''  Parliament  has  relied  for  the 
safe  working  of  railways  upon  the  efficiency  of  the  com- 
mon law  and  Lord  Campbell's  Act,  which  gave  persons 
injured  and  near  relatives  of  persons  killed  aright  to  com- 
pensation. We  consider  that  this  course  has  been  more 
conducive  to  the  protection  of  the  public  than  if  the  Board 
of  Trade  had  been  empowered  to  interfere  in  the  detailed 
arrangements  for  working  the  traffic."  The  Commission 
further  recommended  that  "  to  the  power  which  the  Board 
of  Trade  at  present  possesses  of  appointing  officers  to 
inspect  railways  and  rolling  stock,  should  be  added  a 
power  for  the  inspecting  officer  to  require  the  attendance 
of  the  officers  and  servants  of  the  company  as  witnesses, 
and  the  production  of  books  and  documents  bearing  on 
inquiries  directed  by  the  Board  of  Trade,  and  that  the 
reports  of  the  inspecting  officers  on  accidents  should  be 
made  public."  These  recommendations  have  since  been 
carried  out,  and  as  a  result  of  this  fact,  and  of  the  constant 
care  exercised  both  by  railway  directors  and  the  Board  of 
Trade,  accidents  to  passengers,  as  we  have  already  seen, 
have  greatly  diminished. 

The  amount  of  compensation  paid  by  railway  companies, 
including  the  heavy  fines  occasionally  levied,  when  spread 
over  the  whole  number  of  travellers,  amounts  to  a  very 
small  sum  per  passenger  per  mile.  In  1865  the  total 
compensation  for  personal  injury  was  less  than  i  per 
cent,  on  the  gross  receipts,  in  1876  it  was  only  0.5  per 
cent  of  the  gross  receipts,  and  in  1883  it  amounted  to 
only  0.3  per  cent,  of  the  gross  receipts. 
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CHAPTER  XXX. 

RAILWAYS  AS  STATE  PROPERTY. 

Among  the  great  problems  which  belong  to  the  domain  of 
domestic  legislation,  one  that  is  likely  to  force  itself  into 
the  front  rank  before  many  years  have  elapsed  is  that  of 
the  acquisition  by  the  State  of  the  railway  sytems  of 
countries  that  have  not  heretofore  adopted  or  approved  of 
Government  interference.  It  is  not  a  little  remarkable 
that  among  European  nations  England  is  as  singular  in 
reference  to  the  relations  of  the  State  and  her  railway 
system  as  she  is  in  her  economic  creed.  Every  other 
country  in  Europe  has  a  larger  or  smaller  proportion 
of  State-owned  and  State-controlled  railways.  In  some 
countries,  as  in  Denmark,  the  State  is  practically  the  sole 
possessor  of  these  ways  of  communication.  In  others, 
the  State  owns  but  a  very  small  share  of  the  total  mileage 
laid  down.  But  in  almost  all  cases  alike  provision  has 
been  made  for  the  ultimate  acquisition  of  the  railways  as 
a  whole,  by  the  nation  and  for  the  nation.  In  England 
no  similar  state  of  affairs  exists.  The  railways  of  Great 
Britain  are  entirely  owned  by  private  companies,  who, 
within  the  limits  of  their  several  Acts,  and  the  restrictions 
imposed  by  Parliament  in  a  number  of  general  Acts,  wield 
practically  uncontrolled  dominion  over  a  system  that  is  of 
greater  ultimate  importance,  in  its  influence  on  the  destinies 
of  the  country,  than  almost  any  other  that  can  be  named. 
The  controversy  as  to  the  comparative  merits  of  State 
and  private  ownership  in  railways  is  by  no  means  a  new 
one.    It  has  been  taken  up  in  England  over  and  over 
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again.  It  has  been  the  subject  of  numerous  debates  in 
Parliament  It  has  occupied  the  serious  and  protracted 
attention  of  Select  Committees  and  Boyal  Commissions. 
It  has  now  been  regarded  with  favour,  and  then  with 
disfavour,  according  as  the  exigencies  of  the  trade  and 
commerce  of  the  country  appeared  to  approve  or  other- 
wise. But  there  probably  never  was  a  time  when  the 
question  demanded  such  serious  and  grave  consideration, 
when  the  urgent  and  exigent  requirements  of  the  country 
so  signally  favoured  its  settlement,  when  it  appeared  more 
easy  to  choose  between  the  two  alternatives  presented  for 
adoption,  as  now. 

The  railway  system  of  Great  Britain  has  been  on  its 
trial  for  the  last  half-century.  For  nearly  the  whole  of 
that  period  it  has  been  exposed  to  constant  criticism  and 
complaint.  It  has  many  apologists  in  Parliament,  in 
society,  in  the  commercial  world,  and  in  the  press.  But, 
as  regards  its  suitability  to  the  needs  of  the  country, 
there  is  still  much  difference  of  opinion. 

Let  not  these  apparently  captious  comments  be  mis- 
understood. It  may  be  that  the  railways  of  England 
have  been  as  well,  as  justly,  as  fairly,  and  as  economically 
administered  as  was  possible  under  all  the  circumstances. 
It  may  be  that  the  facilities  provided  for  the  convenience 
and  development  of  traffic  have  been  all  that  could  be 
desired.  It  may  be  that  the  range  of  rates  and  fares  is 
not,  on  the  whole,  so  far  behind  that  of  other  countries, 
and  that  traders,  all  things  considered,  have  not  so  much 
reason  to  complain.  The  crux  of  the  matter  is  not  any, 
nor  all,  of  these  considerations.  Bailways,  it  is  argued,  are 
a  national  necessity,  and,  as  such,  ought  to  be  a  national 
possession.  If  the  postal  and  telegraph  systems  were  pro- 
perly taken  under  Grovernment  control,  there  seems  much 
more  reason  why  the  railway  sytsem  should  be,  since  rail- 
ways are  not  only  used  by  all,  but  exercise  a  power  and 
influence  on  our  social  and  on  our  business  relations 
that  no  other  single  element  can  claim  to  do.    But  above 
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and  beyond  all  this,  there  is  the  future  to  be  considered. 
If  it  be  true  that  civilisation  is  coincident  with  extent  of 
commerce,  and  that  not  only  the  prosperity  of  a  country 
within  its  own  borders,  but  its  place  in  the  family  of 
nations,  is  determined  by  the  variety  and  magnitude  of 
its  industrial  interests,  then  undoubtedly  it  may  be  argued 
that  railways  are  the  real  arbiters  of  national  destinies. 

Every  manufacturer  and  merchant  already  knows,  to  his 
cost,  that  there  is  such  a  thing  as  foreign  competition. 
But  what  shall  that  competition  have  become  when  the  rail- 
ways of  Germany,  Belgium,  and  other  European  countries 
have  become  free,  and  when  they  are  no  longer  called 
upon  to  provide  for  capital  expenditure  ?  When  that  day 
does  arrive,  as  arrive  it  surely  must,  the  railways  of  the 
Continent  will  be  able  to  maintain  tariffs  that  simply  cover 
the  cost  of  working.  The  profits  over  and  above  that  will 
be  applied  to  reductions  of  rates  and  fares.  England,  on 
the  contrary,  with  her  present  capital  of  over  820  millions 
embarked  in  railways,  must  draw  41  millions  per  annum 
from  the  public  in  order  to  pay  5  per  cent,  on  this  capital 
expenditure,  and  a  correspondingly  smaller  sum  for  any 
lower  rate  of  interest.  But  suppose  that  the  sum  required 
for  this  purpose  were  only  20  millions  a  year,  being  equal 
to  2  J  per  cent,  on  the  present  capital  expenditure — which 
may  by  that  time  have  fully  doubled — the  commerce 
of  the  country  would  manifestly  be  handicapped  to  that 
extent,  in  competition  with  rival  nations,  where  the  rail- 
ways entailed  no  such  annual  charge.  Cassandra  may 
fitly  utter  words  of  warning  in  view  of  these  facts.  If  we 
find  it  difi&cult  to  hold  our  own  as  things  are  now,  where 
shall  we  be  when  our  foreign  competitors  come  into  the 
enjoyment  of  this  great  and  influential  heritage?  This 
is  a  problem  that  is  likely  to  press  for  solution. 

Sir.  K.  Hill  gave  the  following,  among  other  reasons, 
why  railways  should  belong  to  Government  ^ : — 

(i.^  That  the  formation  of  competing  lines,  while  not 

^  Report  of  the  Royal  Commiasion  on  Railways,  1867. 
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producing,  but  rather  preventing,  permanent  reduction 
^f  rates,  has  grievously  injured  the  interests  of  existing 
companies,  and  tended  to  check  the  useful  extension  of 
lines  and  other  improvements. 

(2.)  That  railways,  being  shown  by  experience  to  be 
essentially  monopolies,  cannot  be  advantageously  left  to 
independent  companies,  but  should  be  in  the  hands  of 
those  who  are  charged  with  the  interests  of  the  country  at 
large,  viz.,  the  Government. 

(3.)  That,  nevertheless.  Government  should  not  itself 
attempt  the  immediate  management  of  the  lines,  but 
should  lease  them  to  companies  or  individuals,  though 
retaining  the  power  to  enforce  the  observance  of  all  regu- 
lations necessary  for  public  safety  and  convenienca 

(4.)  That  the  State  should,  therefore,  gradually  purchase 
the  whole  railway  system,  with  the  exception,  perhaps,  of 
a  few  lines,  on  terms  to  be  agreed  upon  with  the  several 
companies. 

(5.)  That  such  purchase  does  not  necessarily  involve  any 
outlay  on  the  part  of  Government,  seeing  that  the  transfer 
may  be  made  on  such  arrangements  as  are  generally  adopted 
when  a  line  is  transferred  from  one  company  to  another, 
so  that  no  increase  of  the  National  Debt  is  implied. 

(6.)  That,  while  the  rent  demanded  for  a  line  must 
be  suflScient  to  cover  the  payments  by  Government  in 
dividends,  interest,  &c.,  to  the  previous  owners,  preference 
amongst  competent  applicants  should  be  given  to  the  one 
who  offers  to  adopt  the  lowest  tariff  of  charges. 

(7).  That  Government  purchase  of  railways  may  be 
expected  to  secure  the  following  advantages,  viz. : — 

(a.)  A  pecuniary  gain  to  the  State. 

(6.)  A  gain  to  shareholders  and  others  in  steadiness 
and  security  of  income. 

(c.)  Security  against  Parliamentary  contests,  now  so  costly. 

(d,)  A  reduction  (eventually  large)  in  fares,  freights,  &c. 

(c)  Greater  efficiency  of  management. 

(/.)  Increased  postal  facilities. 
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Every  one  of  these  claims  has  been  traversed  bj  the 
opponents  of  State  control.  This  is  not  a  matter  for 
wonder,  since  every  question  presents  more  than  one 
aspect.  We  shall,  therefore,  submit  the  principal  argu- 
ments used  on  the  other  side. 

With  regard  to  the  State  purchase  of  railways,  the 
Duke  of  Devonshire's  Commission  found — 

"  That  the  improvements  required  to  lines  and  stations 
must  be  directly  paid  for  by  the  State,  or  the  State  would 
have  to  allow  for  them  at  the  end  of  a  lease. 

"  That  the  Crown  would  be  obliged  to  employ  properly 
qualified  and  highly  paid  engineers  and  others  to  take 
care  that  the  national  property  was  kept  in  proper  order 
by  its  lessees,  and  that  all  the  conditions  of  the  leases 
were  properly  complied  with. 

"  That  if  the  Government,  as  lessors,  interfered  to  any 
great  extent  with  their  lessees,  there  would  be  a  divided 
and  a  still  less  efficient  administration,  of  which  any  profit 
would  go  to  the  lessees,  while  any  loss  would  in  the  end 
fall  on  the  public  revenue. 

"  That  the  original  terms  of  the  lease,  and  the  more  or 
less  stringent  enforcement  of  its  conditions,  might  be  tem- 
pered by  political  considerations. 

"  That  the  exercise  of  a  discretionary  power  over  railway 
companies  would  be  open  to  serious  objections,  and  would 
inevitably  lead  to  abuses. 

"  That  it  would  be  extremely  difficult  to  frame  such 
general  laws  as  would  be  applicable  to  the  many  particular 
cases  which  arise  from  the  great  variety  and  diversity  of 
productive  and  commercial  undertakings  in  this  country. 

"  That,  as  there  is  no  intention  of  cheapening  the  means 
of  conveyance  by  railway  at  the  expense  of  the  national 
exchequer,  all  general  laws  should  be  such  as  would  not 
entail  any  loss  in  working. 

"That,  as  Parliament  has  reserved  to  itself  the  right  to  pass 
any  general  law  for  the  regulation  of  railways,  it  would  be 
just  as  easy  to  legislate  on  this  basis  for  the  existing  system. 
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"  That  if  the  Crown  purchased  the  railways,  it  would 
be  compelled  to  acquire  all  their  auxiliary  undertakings, 
such  as  docks,  warehouses,  steamers,  canals,  harbours,  and 
workshops;  and  that  this  new  policy  would  involve  a 
consideration  of  the  position  of  the  rest  of  the  canals, 
docks,  &c,  which  are  not  so  connected  with  railways, 
but  which  would  then  be  compelled  to  carry  on  to  some 
extent  a  competition  with  the  State  and  its  resources." 

It  would  take  up  far  too  much  space  if  we  were  to 
attempt  to  consider  each  of  these  propositions  at  such 
length  as  would  be  absolutely  necessary  for  its  proper 
elucidation.  But  we  may  attempt — as  we  believe  it  has 
never  been  attempted  before — ^to  show  how  State  and 
private  railways  compare  on  the  Continent  of  Europe, 
where  both  have  coexisted  for  many  years.  In  this  way, 
we  shall  bring  the  arguments  on  both  sides  to  the  only 
unanswerable  and  conclusive  test — that  of  solid  facts. 

That  economy  of  administration  would  be  secured  by 
State  control  appears  to  be  established  by  the  following 
figures  : — 

Statement  aluymng  tJie  PereerUagei  of  Toial  Working  Expentei  Expended  on 
Administr€Uion  on  the  State  and  Private  Lines,  retpeetivdy,  of  Different 
European  Countries. 


Countries. 

SUte 
Lines. 

Companies' 
Lines. 

per  cent. 

I>er  cent. 

Grermany       .... 

9.40 

13.10 

Austria-  H  ungary 

6.50 

8.47 

Belgium 

5.05 

10.13 

Denmark 

6.89 

5.77^ 

France  . 

16.16 

9.58 

Italy      . 

6.49 

8.76 

Norway 

7.30 

7.00 

Holland 

5-30 

IO-3S 

Roumania 

4.40 

10.80 

Russia    . 

9.27 

13-70 

Finland 

9.78 

« •  • 

Switzerland  . 

•                 •                 • 

•  •  • 

8.57 

^  This  also  applies  to  State  railways,  bat  under  management  of  private 
companies. 
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The  case  of  France  appears  to  call  for  special  comment, 
since  it  appears  that  the  companies'  lines  are  much  more 
economically  managed  than  those  of  the  State.  The  fact 
is  that  in  France  the  State  owns  only  the  feeders  to  the 
main  trunk  lines,  which  are  the  property  of  a  number  of 
large  corporations.  These  branch  lines,  scattered  over  a 
great  part  of  the  kingdom,  require  a  great  deal  more  ad- 
ministration than  the  six  or  seven  great  main  trunk  lines 
in  the  hands  of  the  Nord,  the  Est^  the  Paris  and  Orleans, 
and  other  companies,  which  unitedly  control  more  than 
one-half  the  total  mileage  of  the  country.  France,  there- 
fore, is  exceptional.  But  in  the  case  of  countries  where 
the  conditions  of  the  comparison  are  more  parallel,  the 
State  lines  will  be  seen  to  be  invariably  the  more  econo- 
mically managed  as  regards  administration.  Belgium  sup- 
plies one  of  the  most  notable  examples  of  this  economy, 
the  State-controlled  lines  being  administered  for  less  than 
one-half  the  relative  cost  of  the  lines  belonging  to  private 
companies. 

The  other  elements  that  enter  into  the  total  cost  of 
railway  working  can  hardly  be  subjected  to  the  same 
strict  analysis  as  that  of  direction.  The  conditions  under 
which  the  trafl&c  of  different  railways  is  carried  on  are 
apt  to  vary  so  much  that  it  would  probably  be  unwise 
to  attach  too  much  importance  to  the  other  items  that 
compose  the  aggregate  of  working  expenditure ;  but  with 
reference  to  two — maintenance  of  way  and  traffic  ex- 
penses— the  State  and  private  railways  of  Continental 
Europe  compare  as  under : — 
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Statement  shovring  the  Percentage  of  Total  Working  Expenditure  applied  to 
Maintenance  of  Way  and  Trafie  Expenaee,  respectively,  on  the  State 
and  Private  Railways  of  Different  European  Countries. 


Maintenance  of  Way. 

Traffic  Expenses. 

Countries. 

State 

PriTste 

State 

Private 

Lines. 

Lines. 

Lines. 

Lines. 

percent 

per  cent 

percent. 

percent 

Germany 

35-90 
38.12 

28.20 

31.10 

35.30 

AuBtria-Hungary    . 

30.21 

29.03 

32.54 

Belgium . 

> 

24.04 

2486 

25.96 

32.79 

France    . 

» 

24.15 

2a83 

27.57 

34.77 

Italy       . 

22.01 

26.68 

35.98 

31.84 

Holland^ 

■ 

29.70 

25-59 

36.90 

35.53 

Roumania 

» 

38.10 

29.20 

22.70 

28.40 

Russia    .... 

4a40 

31.03 

11.83 

21.34 

Two  facts  stand  out  with  special  prominence  in  this 
table — the  first,  that  the  cost  of  maintenance  of  way  is 
generally  higher  on  the  State  lines ;  the  second,  that  traffic 
expenses  take  a  higher  range  on  the  lines  of  private 
companies. 

It  might  easily  be  contended,  and  even  proved  beyond 
all  doubt,  that  the  first  characteristic  is  a  result  of  the 
better  condition  in  which  the  State  keeps  the  permanent 
way ;  and,  so  far  as  this  is  the  case,  the  public  convenience, 
safety,  and  general  advantage  are  promoted. 

The  higher  range  of  traffic  expenses  on  companies' 
lines  undoubtedly  argues  greater  laxity  of  management, 
since,  as  we  have  already  shown,  this  is  one  of  the  most 
elastic  of  items,  and  may  be  either  very  high  or  very  low, 
according  as  economy  or  extravagance  is  the  prevailing 
system.* 

So  far,  then,  as  we  have  already  gone,  the  experience 
of  Continental  Europe  points  unmistakably  to  the  exer- 

^  In  Holland,  the  railways  belonging  to  the  State  are  worked  by  a 
private  company. 

>  Fuie  Chapter  XV.,  an(e. 
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cise  of  greater  economy  in  State  management.  We 
might  easily  proceed  to  show  that  this  essential  difference 
is  equally  characteristic  of  other  and  more  technical 
features  of  railway  administration.  But  the  main  facts 
bearing  upon  this  point  will  be  found  set  out  in  other 
parts  of  this  work. 

Before  leaving  this  part  of  the  subject,  however,  the 
results  of  the  State  control  of  i-ailways  in  Belgium  may  be 
referred  to : — 

"The  experience  obtained  in  Belgium  of  the  working 
by  the  State  of  at  least  a  portion  of  the  railways  existing 
in  that  country,  is  entirely  in  favour  of  that  system.  .  .  . 
"  Notwithstanding  the  superior  financial  result,  the  lines 
worked  by  the  State  are  those  kept  in  the  best  order,  and 
the  working  of  which  gives  the  greatest  satisfaction  to  the 
commercial  world  and  the  public  in  general,  as  regards 
regularity  of  conveyance,  cheapness  of  transit,  and  the 
comfort  of  travellers. 

"  The  State,  not  being  solely  guided  by  the  prospect  of 
financial  gain,  but  having  constantly  in  view  the  interest 
of  the  public  which  it  represents,  is  in  a  better  position 
than  private  companies  to  introduce  all  desirable  im- 
provements, not  only  as  regards  the  efl&cient  performance 
of  the  service,  but  also  as  respects  the  cost  of  conveyance, 
without,  however,  altogether  disregarding  the  increase  of 
revenue  which  its  operations  may  bring  into  the  public 
treasury. 

"The  State  railways  thus  find  themselves  placed  in 
constant  comparison  with  the  railways  worked  by  private 
companies,  on  the  one  hand  stimulating  them  to  general 
improvements,  and  on  the  other  hand  acting  as  a  sort  of 
check  against  any  attempt  to  realise  extravagant  profits 
at  the  cost  of  the  public."  ^ 

The  Eoyal  Commission  on  Eailways  (1867)  reported 

\/     ^  Report  on  the  Administration  of  the  Railways  of  Belgtom  made  to  the 
Royal  Commission  on  Railways,  1867,  Report^  toL  I  p.  7. 
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that  none  of  the  witnesses  examined  by  them  had  recom- 
mended direct  management  by  Government  officers,  but, 
in  the  opinion  of  some,  great  advantages  would  be  derived 
from  the  adoption  of  a  plan  of  leasing  the  railways  in  groups. 

The  Commissioners,  however,  were  unable  to  perceive 
that  the  expectation  referred  to  rested  upon  any  solid 
foundation. 

"  The  capital,"  they  say, "  required  by  lessees  for  working 
a  group  of  lines  would  no  doubt  be  comparatively  small, 
but  yet  it  is  manifest  that  Government  could  not  safely 
enter  into  engagements  with  any  lessees  who  were  not 
prepared  to  give  ample  security  for  the  payment  of  the 
stipulated  rent  Practically,  therefore,  the  lessees  would 
be  either  joint  stock  companies  or  wealthy  capitalists.  If 
the  former,  there  is  no  ground  for  assuming  that  the 
directors  of  these  companies  would  possess  qualifications 
not  to  be  found  in  those  who  now  manage  the  affairs  of 
railway  companies  ;  if  the  latter,  they  would  not,  in  most 
cases,  individually  possess  the  knowledge  or  experi- 
ence required  for  the  direct  management  of  the  concern. 
In  either  case,  therefore,  it  is  probable  that  the  actual  con- 
duct of  the  business  would  fall  into  the  hands  of  the 
present  staff,  as  the  servants  of  joint  stock  companies  or 
private  capitalists;  but  if  other  persons  undertook  the 
duty,  there  is  no  guarantee  that  they  would  possess  more 
capacity  than  the  present  officers,  while  it  is  clear  that 
they  would  possess  less  experience. 

"Again,  the  transaction  must  necessarily  be  attended 
with  risk  to  the  lessees.  They  would  be  in  this  position  : 
if  the  net  earnings  should  exceed  the  rent,  even  by  a  small 
amount,  such  small  excess  might  afford  a  good  dividend  on 
the  comparatively  small  capital  invested  by  them ;  but,  on 
the  other  hand,  if  the  rent  should  exceed  the  net  earnings  by 
only  a  small  amount,  they  would  be  altogether  deprived  of 
any  dividend.  It  is,  therefore,  naturally  to  be  anticipated 
that  any  lessees,  in  calculating  the  rent  they  would  be  pre- 
pared to  offer,  would  make  large  allowances  for  the  specu- 

2  G 
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lative  character  of  the  undertaking,  and  consequently  it  is 
far  from  manifest  that  the  State  could  rely  on  obtaining  a 
rent  adequate  to  reimburse  it  for  the  outlay  in  purchase. 
It  further  appears  to  us  improbable  that  leasees  would  be 
found  willing  to  fetter  themselves  by  conditions  imposing 
on  them  the  reduction  of  fares  and  rates,  or  otherwise 
depriving  them  of  the  liberty  of  managing  their  affairs  as 
they  might  think  most  conducive  to  their  interests  ;  and 
we  are  unable  to  perceive  that  their  position  would  be 
more  favourable  than  that  of  the  existing  boards  for 
trying  the  effect  of  experiments,  which,  though  they  might 
ultimately  be  advantageous,  would,  on  the  assumption  we 
have  made,  necessarily  be  attended  with  immediate  loss." 

The  condemnation  by  the  Commissioners  of  the  theory 
that  the  Government  would  be  able  to  borrow  money  on 
easier  terms  than  private  companies  was  equally  sweeping 
and  decisive.  This  expectation,  they  said,  "is  based 
upon  the  assumption  that,  as  the  Government  can  borrow 
money  on  more  favourable  terms  than  any  other  parties, 
this  difference  in  the  rate  of  interest  would  either  be 
available  as  profit  to  the  State,  or  would  afford  an  oppor- 
tunity for  the  reduction  of  rates. 

"  It  is  possible  that  a  profit  from  this  source  might  be 
obtained,  if  Government  could  buy  the  railways  at  twenty* 
five  years'  purchase  of  their  average  net  profits;  but  at 
present,  unless  the  profits  amounted  to  lo  per  cent  on  the 
capital  expended,  an  additional  amount  would  have  to 
be  paid,  to  be  fixed  by  arbitration,  and  it  is  probable  that 
any  arbitrator  between  the  Government  and  private  com* 
panics  on  such  a  question  would  make  a  very  large 
allowance  for  future  increase  of  profits. 

"There  being  also  above  2300  miles  (including  some 
of  the  most  important  lines  in  the  country)  not  subject  to 
the  Act  of  1844,  the  purchase  of  these  lines,  which  would 
be  absolutely  necessary  to  carry  out  the  scheme,  could 
only  take  place  with  the  consent  of  the  proprietors,  and 
this  could  only  be  obtained  by  the  offer  of  liberal  terms. 
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"  It  is  probable,  therefore,  that  in  practice  much  of  the 
assumed  profit  would  disappear  in  the  extra  price,  above 
the  assumed  twenty-five  years'  purchase,  which  would 
have  to  be  paid. 

"In  addition  to  the  diminution  of  assumed  profit 
arising  from  this  cause,  it  must  not  be  forgotten  that,  as 
the  Government  would  have  to  enter  the  market  to  borrow 
;g'400,cxx),cxx)  or  ;^  500,000,000^  to  carry  out  the  opera- 
tion, the  terms  upon  which  this  could  be  raised  would 
in  all  probability  be  materially  affected. 

"  The  depressing  effect  upon  public  securities  would  be 
equally  felt,  whether  the  Government  conducted  the  whole 
operation  at  once,  or  whether  it  came  into  the  market 
year  after  year  to  repeat  an  operation  of  about  jf  2 5,000,000 
a  year;  and  it  is  not  easy  to  foresee  what  the  price 
of  consols  would  be  under  the  proposed  addition  of 
;f  500,000,000  to  the  national  debt. 

"  It  is,  therefore,  probable  that  the  Government  would 
have  to  exchange  the  income  of  the  railway  companies  for 
an  equivalent  income  in  consols,  to  avoid  being  called 
upon  to  make  cash  payments  for  the  purchase-money, 
which  would  have  to  be  paid  out  of  money  borrowed 
in  consols ;  so  that  it  could  hardly  be  expected  that,  under 
the  provisions  of  the  present  law,  much  profit  could  result 
to  the  State  from  the  transaction  as  a  financial  operation." 

There  can  be  no  doubt  that  the  views  here  set  forth 
by  the  Royal  Commission  of  1867  are  to  a  large  extent 
entitled  to  weight,  and  would  be  found,  in  the  main,  to  be 
justified  by  events.  At  the  same  time,  the  Government 
have  made  no  overtures  that  would  be  likely  to  show  the 
effect  of  such  action  as  that  indicated. 

It  must  not  be  forgotten,  that  railway  property  in  this 
coTintry  has  within  recent  years  been  a  decreasingly  profit- 
able investment.  The  average  rate  of  interest  paid  by  the 
railways  of  the  United  Kingdom  as  a  whole  has  been 

^  It  would  now  be  yery  macb  more. 
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diminishing  for  some  years.  There  are  nearly  lOO  millions 
of  railway  capital  out  of  a  total  of  rather  over  800  millions, 
on  which  no  dividend  has  been  paid  for  a  number  of  years. 
It  is,  no  doubt,  expected  that  this  unremunerative  property 
will  improve  as  time  goes  on ;  but  since  a  great  deal  of  it 
is  located  in  agricultural  districts,  where  there  is  little  scope 
for  traffic  development,  the  prospects  of  such  an  improve- 
ment are  by  no  means  very  immediate. 

That  the  State  can  borrow  money  on  much  easier  terms 
than  private  concerns  is  a  truism  that  need  not  be  dwelt 
upon.  The  average  rate  of  interest  paid  on  the  loan  capital 
of  English  railways  at  the  present  time  is  4.2  per  cent.  It  is 
quite  possible  that  the  State  could  borrow  all  the  money 
it  requires  at  3.5  per  cent.  But  even  if  it  were  able  to  save 
only  a  half  per  cent.,  this  would  represent,  on  the  present 
railway  capital  of  this  country,  an  economy  oi/our  millions 
sterling  a  year. 

In  all  the  legislation  that  has  taken  place  in  reference  to 
British  railways  since  1844,  the  possible  ultimate  acquisi- 
tion of  the  system  by  the  State  has  been  steadily  kept  in  view. 

In  that  year  an  Act  was  passed  (7  &  8  Vic,  c.  85)  which 
empowered  the  Treasury  to  purchase  the  railways  of  the 
country,  as  sanctioned  in  that  or  any  future  session,  upon 
certain  specified  terms. 

It  was  specially  enacted  that  this  option  of  purchase 
should  not  extend  to  any  railway  the  construction  of  which 
was  authorised  before  the  session  of  1844.  But  any  railway 
company,  subject  to  its  provisions,  may  require  that,  if  the 
Government  purchase  a  branch  of  their  line  sanctioned  sub- 
sequently to  1843,  ^^^y  ^^^  also  purchase  the  whole  of 
the  company's  lines. 

At  the  end  of  1843,  the  length  of  railway  authorised  by 
Parliament  amounted  to  2390  miles,  of  which  2036  had 
been  opened  for  traffic.  The  authorised  capital  for  these 
lines  amounted  to  about  83  millions  sterling,  of  which 
about  60  millions  had  been  raised,  so  that  not  more  than 
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one-twelfth  of  all  the  railway  capital  subscribed  was  exempt 
from  this  option  of  purchase  on  the  part  of  the  State. 

As  it  happened,  however,  these  2036  miles  of  line  were 
by  far  the  most  important  in  the  country,  embracing,  as 
was  pointed  out  by  the  Eoyal  Commission  on  Railways 
(1867),  all  the  main  lines  of  communication  except  the 
Great  Northern. 

This  circumstance  led  the  Commissioners  to  remark 
that  "  if  the  State  elected  to  purchase  the  railways,  it  would 
never,  except  with  the  concurrence  of  the  proprietors  of 
the  lines,  become  the  possessor  of  the  whole  of  the  prin- 
cipal main  lines  of  railway,  such  as  the  Great  Eastern, 
London  and  North- Western,  Great  Western,  and  London 
and  South- Western,  but  in  these  cases  would  become 
possessor  only  of  numerous  lines  which  (like  the  Trent 
Valley)  are  integral  parts  of  the  several  systems." 

This  objection  is  not  now  of  such  validity — if  it  ever 
had  any — as  it  was  in  1867.  The  following  figures  show 
the  mileage  of  the  principal  railways  open  in  1844  and 
at  the  present  time : — 


Railways. 


Great  Western  . 
Lancashire  and  Yorkshire 
London  and  North-Western 
London  and  South-Western 
Midland    .... 
North-Eastern  . 
Great  Eastern    . 


Totals 


Miles  Open 
iu  1844. 


176 
81 

405 

94 
2S9 

390 
"5 


Miles  Open 
in  1885 


2,301 

496 
1,811 

722 
1,388 

i»534 
1,038 


1,550 


9,290 


These  comparative  figures  clearly  show  that  in  1844 
only  1550  miles,  out  of  a  total  ultimate  system  of  9290 
miles,  had  been  opened  in  the  cases  quoted,  being  less  than 
16  per  cent.  If,  therefore,  the  option  were  still  open,  it 
would  be  competent  for  the  State  to  purchase  7640  miles 
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out  of  the  total  of  9290.  It  may  be  that  the  1550  miles 
constructed  prior  to  1844  ^^^  ^^^  cream  of  the  several 
systems,  although  there  is  no  evidence  to  prove  this.  But 
if  the  State  had  elected  to  exercise  its  prerogative,  under 
the  Act  of  1844,  and  decided  to  acquire  the  7640  miles 
that  have  since  been  constructed,  the  several  systems  would 
obviously  be  so  maimed  and  emasculated  that  the  companies 
would  be  bound  to  come  to  some  kind  of  reasonable  terms 
with  regard  to  the  acquisition  of  the  remainder.  The  Act 
of  1844,  however,  provided  that,  if  the  State  elected  to  pur- 
chase the  railways  authorised  subsequent  to  that  year,  such 
purchase  must  take  effect  within  twenty-one  years.  That 
period  having  now  long  since  elapsed,  the  provision  is  no 
longer  operative. 

At  the  end  of  1885,  the  total  capital  embarked  in  the 
railways  of  the  United  Kingdom  amounted  to  about  816 
millions  sterling.  In  order  to  pay  a  dividend  of  10  per 
cent,  per  annum  on  this  amount,  an  annual  net  income  of 
81 J  millions  would  be  required;  and  twenty-five  years' 
purchase  of  this  sum  would  be  not  less  than  2025  millions 
sterling,  which  is  1209  millions,  or  nearly  150  per  cent, 
more  than  the  sum  actually  embarked  in  British  railways 
up  to  the  present  time.  And  yet,  if  the  terms  proposed 
in  1844  were  to  be  adopted  now,  no  less  a  sum  than  this 
would  suflSce  to  procure  for  the  nation  the  control  of  its 
railway  lines.  It  is  true  that  the  Act  of  1844  provided 
that  if  the  average  dividends  on  the  capital  expended  did 
not  reach  this  average,  such  additional  sum  over  and  above 
twenty-five  years'  purchase  of  net  profits  as  would  have 
to  be  paid  should  be  settled  by  arbitration.  But,  as  the 
Devonshire  Commission  has  pointed  out,  a  large  allow- 
ance for  future  increase  of  profits  would  be  likely  to  be 
demanded  and  allowed  under  this  arrangement. 

On  the  other  hand,  it  is  manifest  that  if  the  basis  of 
the  transfer  of  the  railways  to  the  State  were  to  be 
twenty-five  years*  purchase  of  the  actual  net  profits — 
which  amounted  to  about  33  millions  in  1885 — the  sum 
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to  be  paid  on  behalf  of  the  nation  would  only  be  825 
millions,  or  within  9  millions  of  the  actual  expenditure  up 
to  the  end  of  that  year. 

Between  these  two  extremes  there  is  a  wide  margin  for 
negotiation.  Should  the  purchase  of  the  railways  ever 
be  determined  on  by  Parliament,  it  would  seem  fair  to 
allow  a  certain  amount  for  future  increase  of  profits, 
seeing  that  railways  have  generally  been  attended  with  a 
large  and  rapid  development  of  business.  On  the  other 
hand,  however,  it  is  important  to  bear  in  mind,  as  qualify- 
ing circumstances — 

(i.)  That  since  i860  the  average  dividend  paid  on  the 
capital  embarked  in  British  railways  has  never  exceeded 
4.74  per  cent  in  any  one  year,  and  has  declined  steadily 
during  the  four  years  ending  with  1855. 

(2.)  That  these  figures  prove  that  an  increased  traffic 
and  an  increased  gross  revenue  do  not  of  necessity  mean 
increase  of  profits. 

(3.)  That  there  has  been  a  great  deal  of  extravagant  and 
perhaps  unnecessary  expenditure  on  behalf  of  British  rail- 
ways, which  the  State  should  hardly  be  expected  wholly 
to  make  good. 

(4.)  That  it  is  now  within  the  power  of  the  State  to 
build  competitive  and  much  cheaper  lines,  which  would 
tend  to  depreciate  the  value  of  existing  railways. 
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CHAPTER  XXXI. 

THE  COST  AND  THE  CONDITIONS  OF  WORKING  RAIL- 
WAY TRAFFIC  IN  DIFFERENT  COUNTRIES.^ 

It  goes  without  saying  that  the  subject  of  railway  trans- 
port is  one  of  great  importance — ^important  alike  to  the 
general  public,  whose  social  and  industrial  welfare  is  so 
closely  bound  up  with  adequate  and  inexpensive  trans- 
portation facilities;  to  the  investing  public,  whose  main 
concern  is  to  see  railways  established  as  profitable  com- 
mercial undertakings ;  to  the  economist  and  statistician, 
who  find  in  the  widely-ramified  phases  of  railway  develop- 
ment one  of  the  most  inviting  and  fertile  themes  for  their 
philosophic  speculation  and  treatment ;  and  to  the  many 
industrial  interests  that  are  largely  maintained  by,  and 
consequently  dependent  upon,  the  enormous  business  which 
is  necessary  to  meet  the  everyday  requirements  of  rail- 
way enterprise. 

The  working  of  railway  traffic  is  a  subject  that  pre- 
sents such  a  great  variety  of  aspects  that  it  is  manifestly 
impossible  to  deal  with  it  in  a  satisfactory,  far  less  an 
exhaustive,  manner  in  the  short  space  available  here. 
Nevertheless,  it  may  be  found  practicable  to  put  forward 

^  This  chapter  formed  the  subject  of  a  paper  read  by  the  author  at  the 
opening  meeting  of  the  Statistical  Society  of  London  on  the  i6th  November 
1886.     The  principal  sources  of  the  data  made  use  of  in  this  paper  are  : — 

1.  The  railway  returns  for  the  United  Kingdom,  issued  by  the  Board 
of  Trade. 

2.  The  statistical  abstracts  of  the  principal  and  other  foreign  countries, 
also  issued  by  the  Board  of  Trade. 

3.  Poor's  manuals  of  the  railroads  of  the  United  States. 

4.  Statistique  des  chemins  de  fer  de  I'Europe  pour  I'ann^  1882,  ayec  les 
resultants  de  cet  exercise  pour  I'ann^  1885. 

\/         5.  The  report  on  railway  transportation  in  the  United  States,  issued 
^       from  the  Census  Office,  Washington. 
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facts  and  suggestions  calculated  to  draw  attention  to  some 
characteristics  that  are  more  or  less  peculiar  to  each 
country ;  and  if  such  a  result  should  happily  contribute, 
in  however  small  a  degree,  to  aid  in  the  solution  of  the 
intricate  railway  problems  that  are  likely,  before  many 
months  have  elapsed,  to  claim  the  most  earnest  con- 
sideration of  Parliament,  the  very  considerable  labour 
involved  in  the  preparation  of  the  data  that  follow  will 
not  have  been  undertaken  in  vain. 

At  the  threshold  of  our  inquiry  we  have  to  face  the 
remarkable  and  largely  inexplicable  differences  that  occur 
in  regard  to  the  first  cost  of  construction  and  equipment. 
Table  A  in  the  Appendix  will  make  these  differences 
manifest.  It  embraces  the  railway  mileage  constructed 
in  the  principal  countries  of  the  world  in  1883,  and 
shows  that  the  average  expenditure  incurred  per  mile 
of  line  open  varied  from  a  minimum  of  ;6^5430  in  Fin- 
land to  a  maximum  of  ;^49,2  57  in  the  case  of  England 
and  Wales.  It  thus  appears  that  in  a  country  so  remote 
as  Finland,  where  materials  would  naturally  be  expected 
to  be  more  expensive,  the  outlay  per  mile  has  been  less 
than  one-ninth  part  of  that  incurred  in  England,  where 
materials  generally  are  cheap.^ 

In  the  twenty-one  countries  tabulated  in  this  state- 
ment, there  have  been  constructed  about  246,000  miles 
of  railway,  at  a  total  cost  of  4  3  2  3  ^  millions  sterling,  being  u 

an  average  of  about  ;^I7,2  30  per  mile.     This  average  3 

is  only  about  a  third  of  that  found  for  England  and 
Wales.  If,  however,  the  United  Kingdom  is  entirely 
eliminated  from  the  record,  the  total  mileage  constructed 
comes  out  as  227,000  miles,  and  the  expenditure  falls 
to  3537  millions  sterling,  being  an  average  of  about 
;f  1 5,200  per  mile,  or  considerably  less  than  one-third 

^  The  conditions  of  the  comparison  here  are,  of  coarse,  hardly  parallel. 
Finland  is  only  given  because  it  shows  the  minimum  mileage  outlay  ;  but 
the  land  costs  next  to  nothing,  the  permanent  way  is  light,  the  railways 
are  nearly  all  single  line,  the  equipment  is  meagre — in  a  word,  there  is 
hardly  any  point  of  contact  between  the  two  cases. 
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of  the  average  cost  incurred  in  England  and  Wales,  and 
about  one-half  the  cost  incurred  in  Scotland. 

It  would  take  up  too  much  time  to  endeavour  to 
analyse  the  various  causes  that  have  brought  about  these 
remarkable  differences.  Nor  is  it  necessary  for  our  pre- 
sent purpose.  We  have  to  deal  with  the  facts  as  they 
are ;  and  the  fact  of  an  enormously  higher  expenditure 
on  English  railways,  however  much  it  may  be  a  matter 
for  regret,  and  however  adversely  it  may  be  calculated  to 
affect  industrial  prospects,  must  be  treated  not  only  as  a 
fact,  but  as  one  incapable  of  remedy  or  amelioration. 

Manifestly,  the  first  and  most  permanent  effect  of  the 
very  much  larger  capital  expended  per  mile  open  on 
English  lines  is  that  of  requiring  a  considerably  larger 
traffic  to  produce  the  same  net  profit  as  on  lines  that 
have  been  more  economically  constructed.  An  average 
net  income  of  ;^6o8  per  mile  will  pay  a  dividend  of  4  per 
cent,  (a  figure  that  may  be  taken  as  the  average  dividend 
on  railway  investments)  on  the  sum  of  ^^ 1 5,200,  which 
we  have  found  to  be  the  average  mileage  cost  of  the  rail- 
ways of  the  world,  excluding  our  own.  But  in  order  to  pay 
the  same  rate  of  interest  on  English  railways  an  average 
net  income  of  ^^  1968  per  mile  is  necessary,  while  on  the 
railways  of  the  United  Kingdom,  as  a  whole  (which  have 
cost  over  ^42,000  per  mile),  a  net  income  of  ^^  1680  is 
necessary,  or  176  per  cent,  more  than  the  average  re- 
quired to  pay  the  same  rate  of  dividend  on  the  railways 
of  the  rest  of  the  world. 

Here,  then,  is  the  determining  factor  of  the  English 
railway  problem — a  factor  which  is  unalterable  by  any 
expedient  or  process  short  of  the  wiping  off  or  extinction 
of  a  great  part  of  this  huge  capital  burden.  Having  the 
fear  of  the  400,000  British  railway  shareholders  before 
our  eyes,  we  are  not  quite  prepared  to  counsel  so  drastic 
a  remedy ;  and  in  now  proceeding  to  consider  the  condi- 
tions under  which  railway  undertakings  are  worked  in 
different  countries,  we    must    regard   the    capital    cost, 
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and  the  requirements  that  it  inevitably  entails,  as  the 
governing  pivot  around  which  all  the  other  essential 
facts  revolve. 

But  if  the  capital  expenditure  on  British  railways  has 
been  phenomenally  great,  so  also  is  the  volume  of  their 
traffic  and  the  receipts  therefrom.  To  illustrate  this  fact, 
the  following  table  has  been  prepared  : — 

Statement  shovnwj  the  Average  Orost  and  Net  Earnings  and  Working 
Expenses  per  Mile  of  Railway  Open  in  different  Countries  (1883). 


Couutries. 

Gross 
Receipts. 

Not 
Receipts. 

Per  Cent. 

Working 
Expenses. 

Pt?r  Cent, 
of  GrusH 
Receipts. 

Germany 
Belgium 
France  . 

Austria-Hungary  . 
lUly      . 

United  States  ^      . 
United  Kingdom 

;£'2226 

2346 
2716 
1623 

1404 
1296 

3477 

;f999 
981 

1236 

695 

394 

488 

1709  = 

44.8 
41.5 

42.8 
28.0 

37.7 
49.1 

1365 
1480 

928 

lOIO 

808 
1768 

55.0 
582 

52.5 
57.2 
72.0 
62.3 
50.9 

■ 

It  is  not  necessary  to  carry  this  comparison  further, 
since  the  economic  conditions  of  other  European  countries 
and  the  British  colonies  are  so  entirely  dissimilar  to  those 
of  British  railways  that  further  details  could  serve  no  prac- 
tical purpose. 

The  question  that  is  naturally  presented  for  considera- 
tion, on  looking  at  these  figures,  is — 

'^  Since  it  is  necessary  that  the  net  receipts  from  rail- 
way working  in  the  United  Kingdom  should  average 
over  ;^I900  per  mile,  in  order  that  shareholders  may 
divide  a  profit  of  four  per  cent.,  since  that  average  can 

^  In  the  case  of  the  United  States,  the  net  receipts  are  distinguished 
from  the  **  total  available  revenue,"  the  latter  amounting  to  360  millions 
of  dollars,  and  showing  a  net  average  of  CS'^  P®^  vci\\^ ;  the  former 
amounting  to  291^  millions  of  dollars,  and  giving  a  net  income  per  mile 
open  of  ^488,  as  above  shown.  It  is  also  to  be  noted  that  the  net 
earnings,  as  well  as  the  gross,  owe  something  to  coal  lands,  &c.,  and  other 
operations  besides  mere  transport. 

*  The  figures  for  the  United  Kingdom  apply  to  the  year  1885,  when 
there  was  a  diminution  of  both  gross  and  net  receipts  per  mile  open,  as 
compared  with  several  immediately  preceding  years. 
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only  be  arrived  at  by  keeping  up  the  present  range  of 
gross  receipts  or  by  reducing  the  working  expenses,  and 
since  the  maintenance  of  the  present  range  of  gross 
receipts  involves  the  maintenance  of  a  high  range  of 
rates  and  fares,  how  far  is  it  possible  to  effect  economy  in 
the  working  expenditure,  which  is  now  very  much  higher 
per  mile  open  than  that  of  any  other  country  ?  " 

It  is  difficult  to  furnish  an  adequate  reply  to  this 
question.  The  circumstances  of  every  country  and  State 
are  more  or  less  peculiar  to  itself,  so  that  there  is  no 
reliable  standard  by  which  to  test  the  comparative  eco- 
nomy or  extravagance  of  British  railway  administration 
on  an  open  mileage  basis.  If  we  apply  the  test  of  the 
quantity  of  traffic  carried,  we  find  that  in  Belgium,  where 
the  railways  carry  13,172  tons  of  goods  traffic  per  mile 
open,  as  against  14,376  for  the  United  Kingdom,  the 
working  expenses  amount  to  only  /^I36$j  or  ;^403  per 
mile  less  than  in  our  own  country.  In  the  State  of 
Pennsylvania,  again,  which  is  the  only  other  case  at  all 
comparable  with  our  own,  the  volume  of  goods  traffic  car- 
ried per  open  mile  amounts  to  rather  over  16,000  tons, 
but  the  working  expenditure  also  rises  to  ;6^I900  per 
mile,  or  ;^i  14  more  than  that  of  the  United  Engdom.  In 
France,  the  volume  of  goods  traffic  only  amounts  to  5  869 
tons  per  mile,  and  yet  the  working  expenses  are  within 
;^2  88  of  those  of  British  railways,  on  which,  as  we  have 
seen,  14,376  tons  are  carried  per  mile  open. 

It  becomes  necessary,  then,  to  consider  the  several 
elements  that  compose  the  total  cost  of  railway  working 
under  different  circumstances.  Those  elements  are  of  two 
kinds,  the  first  varying  according  to  the  amount  of  the 
traffic ;  and  the  second,  if  not  unvarying,  at  any  rate  so 
largely  fixed  as  to  be  to  a  great  extent  independent  of 
the  volume  of  traffic  carried. 

To  the  first  category  belong  the  cost  of  haulage,  or  loco- 
motive power,  the  maintenance  of  way,  the  repairs  and 
renewals  of  rolling  stock,  and,  to  a  much  more  limited 
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extent,  the  item  of  traflSc  charges.  In  the  second  category 
(which  includes  administration,  the  keeping  up  of  railway 
stations,  &c.,  the  payment  of  rates  and  taxes,  the  break  and 
block  systems,  and  so  on)  are  usually  reckoned  the  larger 
proportion  of  the  item  "traflSc  charges,"  together  with 
"  general  charges  "  and  "  miscellaneous  expenses." 

These  several  items  are  tabulated,  as  regards  the  twelve 
principal  railways  in  the  United  Kingfdom,  in  Appendix 
B,  the  standard  of  comparison  being  the  train-mile.  In 
every  case  there  appears  to  be  a  great  amount  of  variation 
between  the  dififorent  companies,  which  is  not  to  be  ex- 
plained by  variations  in  the  volume  of  the  traflBc  trans- 
ported, since  the  train-mile  standard  is,  or  ought  to  be, 
almost  entirely  independent  of  such  variations.  Thus,  as 
regards  the  maintenance  of  way,  the  Great  Western,  with 
an  expenditure  of  6.9od.  per  train-mile,  is  2.5od.,  or  57 
per  cent,  higher  than  the  Manchester,  Sheffield,  and  Lin- 
colnshire Eailway,  with  an  average  of  only  4.4od.  This, 
however,  may  be  due  to  the  fact  that  in  the  particular 
year  selected  for  comparison  (1884),  the  Great  Western 
laid  down  a  larger,  and  the  Manchester,  Sheffield,  and 
Lincolnshire  a  smaller,  proportion  of  renewals  than  usual, 
so  that  it  would  hardly  be  fair  to  attach  too  much  import- 
ance to  differences  appearing  in  this  item. 

It  is  not  so^  however,  to  the  same  extent  with  the  ele- 
ment of  locomotive  power,  which  rises  as  high  as  lO./Sd. 
per  train-mile  in  the  case  of  the  North-Eastern,  and  falls 
to  7.1 3d.  in  the  case  of  the  Manchester,  Sheffield,  and  Lin- 
colnshire, showing  an  increase  in  the  former  over  the  latter 
of  3.6od.  per  train-mile,  or  50  per  cent.  Now,  both  of 
these  lines  carry  a  very  large  volume  of  mineral  traffic,  and 
traverse  almost  contiguous  districts.  They  are  both  on 
important  coal-fields,  and  have  thus  the  command  of  cheap 
fuel.  Why,  then,  should  there  be  this  great  difference  ? 
In  so  far  as  it  is  not  due  to  mere  prodigal  expenditure, 
it  may,  of  course,  be  referred  to  steeper  gradients  and 
heavier  trains  in  the  case  of  the  less  economical  line ; 
but  on  this  point  there  is  a  lack  of  reliable  data. 
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The  only  other  item  which  varies,  or  ought  to  vary, 
directly  as  the  volume  of  traffic,  is  that  of  repairs  and 
renewals  of  rolling  stock.  Here  there  are  greater  differ- 
ences than  we  have  found  to  occur  in  reference  to  either 
of  the  other  two  items  that  vary  according  to  the  amount 
of  traffic ;  the  North-Eastem,  with  an  average  of  4.3  5d. 
per  train-mile,  being  2.0 id.,  or  86  per  cent.,  above  the 
London  and  North-Westem,  with  its  average  of  2.34d. 
per  train-mile.  This  remarkable  excess,  whatever  its 
origin,  does  not  appear  to  be  due  to  any  obvious  differ- 
ences in  the  conditions  under  which  the  traffic  is  carried 
on,  since  the  North-Westem  carries  almost  as  large  a 
mineral  traffic  as  the  North-Eastem,  and  a  considerably 
greater  general  merchandise  traffic. 

It  is  not,  however,  until  we  come  to  the  item  of  traffic 
charges  that  we  are  confounded  by  the  extent  of  the 
variations  that  occur  on  different  lines.  In  regard  to  this 
element,  we  find  that  the  Lancashire  and  Yorkshire  line, 
with  an  average  of  13.2  id.  per  train-mile,  is  4.7 id.,  or 
5  5  per  cent.,  above  the  Caledonian  system,  which  only 
expends  8.5od.  per  train-mile.  The  two  systems  have 
much  in  common.  Both  have  a  large  mineral  traffic, 
both  traverse  districts  with  exceptionally  difficult  gradi- 
ents, both  have  the  command  of  cheap  fuel ;  and  there 
is  not  an  adequate  explanation  of  the  excess  in  the  English 
line  in  the  fact  that  wages  are  rather  higher  in  Lancashire 
than  in  Scotland. 

To  the  uninitiated,  some  of  these  details  niay  possibly 
appear  trivial,  but  their  vast  importance  in  relation  to 
the  economical  management  of  railways  may  be  appreci- 
ated by  the  fact  that  as  between  the  average  train-mile 
expenditure  on  "traffic  charges"  in  the  casa  of  the 
Lancashire  and  Yorkshire  Railway,  and  that  occurring 
on  the  Caledonian,  there  is  a  difference  which,  if  applied 
to  the  total  train-mileage  of  the  country,  would  represent 
rather  over  five  millions  sterling  per  annum.  But  there 
are  greater  differences  even  than  this,  for  the  Lancashire 
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and  Yorkshire,  having  a  total  train-mile  expenditure  of 
35.53d.,  is  7.27d.,  or  about  30  per  cent,  higher  than 
the  Midland  Bailway,  which  traverses  an  almost  conter- 
minous district,  and  this  difference,  on  the  whole  train- 
mileage  of  the  United  Kingdom  in  1 884,  would  amount  to 
a  trifle  over  eight  millions  sterling,  or  just  one-fourth  of  the 
total  net  receipts  from  railway  working  in  the  same  year. 

It  is  manifest,  therefore,  that  there  are  very  remarkable 
differences  in  the  matter  of  economical  working,  as  be- 
tween the  principal  railways  of  the  United  Eangdom,  and 
these  differences  are  not  explained  by  the  not  unnatural 
variations  iii  the  character  of  the  traffic,  by  geographical 
considerations,  by  the  higher  or  lower  rate  of  wages,  by 
the  more  or  less  expensive  character  of  the  fuel  and 
permanent  way  materials.  They  co-exist  on  lines  tliat 
have  practically  the  same  boundaries,  if  they  do  not  quite 
run  parallel  to  each  other ;  and  hence  they  suggest  the 
expediency  and  the  high  probability  of  securing  a  greater 
margin  of  economy  than  appears  to  have  been  attained 
up  to  the  present  time.^ 

The  unwisdom  of  venturing,  however  timidly,  to  express 
any  opinion  as  to  the  future  of  railway  expenditure,  is 
shown  in  the  fact  that  the  Duke  of  Devonshire's  Com- 
mission reported  in  1867  that  ^'it  is  not  probable  that 
any  diminution  of  the  principal  items  of  charge  can  be 
anticipated,"  and  that  ''  an  increase  may  be  expected  in 
the  items  of  wages  and  materials."  The  Commission 
could  not  have  anticipated  that,  within  twelve  or  fourteen 
years,  steel  rails,  which  were  then  sold  at;^i2  tO;fi5 
per  ton,  would  have  fallen  to  less  than  £$,  and  that 
other  items  would  show  an  almost  equal  decrease  of  cost. 

^  The  differences  in  the  train-mileage  expenses  have  been  ascribed  to 
the  higher  or  lower  proportions  of  return  empties  and  shunting  mileage, 
as  weU  as  to  differences  in  gradients  and  in  the  cost  of  fuel  and  labour. 
But  it  is  more  than  probable  that  the  shunting  mileage,  which  Mr.  Barton 
Wright  put  at  70  per  cent,  of  the  whole  train-mileage  of  the  Lancashire 
and  Yorkshire  Railway,  would  be  largely  got  rid  of  if  the  companies  were 
to  acquire  the  rolling  stock  of  private  owners  now  run  on  their  several 
systems,  and  thus  avuid  the  enormous  trouble  and  expense  of  sorting. 
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Eqnallj  impossible  of  prevision  was  the  enormous  rise 
of  prices  that  occurred  in  1872—74,  and  the  subsequent 
remarkable  reductions  in  all  the  chief  items  of  work- 
ing cost.  The  inflated  prices  of  1872-74  sent  up  the 
train-mile  cost  of  working  the  railways  of  the  United 
Kingdom  generally  from  2s.  6d.  in  1870  to  3s.  8d.  in 
1874.  Since  then,  however,  there  has  been  an  almost 
continuous  fall  in  the  important  items  of  maintenance  of 
way,  locomotive  power,  and  repairs  and  renewals.  It  is 
believed  by  good  authorities  that  we  have  reached  the 
bottom  limit  of  economical  expenditure,  and  that  there  is 
not  much  likelihood  of  any  further  abatement  of  the  present 
average  of  2s.  8d.  per  train-mile.  It  must  be  confessed 
that  appearance  would  seem  to  justify  this  conclusion.  • 
The  cost  of  materials  could  hardly  be  expected  to  fall 
much  below  the  present  range  of  prices,  and  labour  is  an 
item  that  seldom  suffers  any  considerable  fall.  These  two 
items  are  the  main  factors  in  railway  working,  and  must 
always  remain  so.  On  the  other  hand,  however,  economy 
of  administration  would  be  likely  to  be  promoted  by 
greater  centralisation,  and  there  is  unmistakable  scope 
for  economy  in  the  items  of  "  traflSc  charges,"  "  general 
charges,",  and  "  miscellaneous  outlay,"  which  are  not  neces- 
sarily functions  of  the  extent  of  the  business  carried  on. 

Is  there,  then,  no  likelihood  of  any  material  improve- 
ment in  the  present  economic  condition  of  the  railway 
interest?  Are  we  to  conclude  that  passenger  fares  and 
traffic  rates  are  henceforth  to  be  capable  of  no  ameliora- 
tion as  a  result  of  increased  economy  of  working,  or  may 
we  look  forward  hopefully  to  the  future  as  likely  to 
evolve  from  its  inscrutable  matrix,  chances  and  changes 
that  will  tend  to  alleviate  the  present  distressed  condition 
of  industiy  ? 

There  are,  we  think,  two  directions  whence  highly 
important  economic  results  may  fairly  be  expected — 
results  that  are  not  only  within  the  often  deceptive 
range  of  probability,  but  are  all  but  certain  to  take  place 
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within  no  distant  period.  The  first  is  the  adoption  of 
fuller  train-loads,  alike  of  passengers  and  goods  traffic; 
the  second  is  the  natural  increment  of  such  traffic,  and 
the  consequent  receipt  of  higher  gross  earnings  relatively 
to  the  working  expenditure. 

The  first  of  these  elements  is  of  the  greatest  possible 
importance,  and  we  need  make  no  apology  for  dealing  with 
it  at  some  length.  It  presents  two  distinct  aspects  for  con- 
sideration,— the  first,  that  of  how  the  train-mile  receipts 
of  one  country  compare  with  those  of  another ;  the  second, 
that  of  the  variations  and  tendencies  of  train-mile  receipts 
in  the  same  countries  as  between  one  period  and  another. 

The  average  train-mile  receipts  of  the  principal  Euro- 
pean countries  in  1883  were — 


Germany 
France  . 
Belgium . 
Italy  . 
Switzerland 


6. 588.  per  train-mile 
5.53^ 

4.228.  „ 

4.628.  ,, 

6.668. 


>» 


— while  in  the  United  Kingdom  the  average  was  Ss.  id.  in 
1883,  and  4s.  lod.  in  1885.  In  the  United  States  the 
average  train-mile  receipts  rise  to  8s.  6d. 

There  does  not  appear  to  be  any  sufficient  reason  why 
the  train-mile  receipts  of  European  countries  should  take 
so  low  a  ranga  The  problem  is,  however,  an  intricate 
and  complex  one,  being  affected  by  many  different  con- 
siderations, such  as  the  character  of  the  gradients  and 
curves,  the  average  length  of  the  lead,  the  composition 
of  the  traffic,  and  the  extent  and  character  of  the  facili- 
ties demanded  and  enforced  by  competition. 

In  Great  Britain,  the  railways  labour  under  more 
serious  disadvantages  than  are  met  with  in  most  other 
countries  in  respect  of  the  generally  undulating  character 
of  the  country,  and  the  consequent  mechanical  and  eco- 
nomic limitations  imposed  upon  the  average  load  capable 
of  being  transported  in  certain  districts.  This  point  is 
one  of  such  importance  that  it  has  been  seriously  recom- 
mended that  some  lines  should  transfer  all  their  heavy 
traffic  te  canals,  and  restrict  their  transportation  operations 

2  H 
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to  light  loads  and  high  rates  of  speed.  It  is  hardly 
likely  that  any  of  our  principal  lines  will  abdicate  their 
primary  functions  in  this  wholesale  fashion ;  and  it  would 
probably  benefit  no  one  if  they  did,  since  healthy  compe- 
tition between  railways  and  canals  is  a  thing  to  be  de- 
sired. But  it  is,  all  the  same,  a  determining  factor  in 
the  calculation  of  how  great  an  average  load  may  be 
transported  on  our  principal  lines  with  advantage. 

Even,  however,  when  we  have  allowed  for  the  most 
severe  gradients,  the  present  system  must  be  regarded  as 
wasteful  and  extravagant.  The  great  secret  of  economical 
working  is  to  secure  the  greatest  live  or  net  load,  rela- 
tively to  the  non-paying  or  tare  load.  A  few  figures  will 
enable  this  fact  to  be  appreciated. 

An  average  passenger  train,  without  a  single  passenger, 
may  be  taken  as  consisting  of — 


One  engine,  weighing  . 

35  tons 

One  tender,         „ 

.       25    ,. 

Two  truck  vans  „ 

12    „ 

Eight  carriages  „ 

64    „ 

— making  a  total  of  1 36  tons  of  tare  or  dead  weight  that 
must  be  hauled  whether  the  number  of  passengers  on 
board  be  great  or  small.  Now,  if  we  assume  that  each 
passenger  weighs  one  cwt.,  it  is  clear  that  in  order  to  get 
a  live  or  net  weight  equal  to  the  tare  or  dead  weight,  we 
must  have  2720  passengers  to  each  train;  but  as  the 
average  number  of  passengers  does  not  probably  exceed 
60  per  train,  it  follows  that  the  hypothetical  average  of 
20  passengers  to  the  ton  would  give  only  3  tons  of 
paying  for  136  tons  of  non-paying  weight,  a  ratio  which, 
on  the  face  of  it,  is  little  short  of  absurd.  If  the  average 
number  of  passengers  were  raised  to  300,  it  would  only 
increase  the  weight  to  be  hauled  by  1 2,  or,  at  the  most, 
1 5  tons,  and  the  train-mile  receipts  from  passenger  trains 
in  Great  Britain,  instead  of  being  only  4s.,  as  they  were 
in  1885,  would  thus  be  three  or  four  times  as  much. 

It  is  to  be  lamented,  however,  that  instead  of  increas- 
ing the  average  receipts   per  passenger  train-mile,  the 
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railways  of  the  United  Kingdom  have  within  recent  years 
been  diminishing  their  train-mile  receipts,  as  the  follow- 
ing table  shows : — 

Statement  ghowing  the  Number  of  Train-MUet  run  by  Pauenger  Trains^  the 
Receipts  from  Passenger  Trc^fic,  and  the  Average  Receipts  per  Train-Mile. 


1          Years. 

1 

FtLBsengw  Train- 
Miles. 

Receipts  from 
Pa&senger  Traffic 

1 

Average  Receipts 

per  Piumeng^r 

Traiu.MUe. 

1 

1 

1872 

1874 
1876 

1878 

1880 

1882 

1884 

1885 

92,995,324 

96,749.953 
105,918,921 

113,184,252 

122,548,258 

132,183,898 

143,144.694 

146,458,206 

£ 

22,287,555 
24,893,615 

26,163,551 

26,889,614 

27,200,464 
28,796,813 
30,030,450 
29»773.022 

$. 

4.7 

6.1 

4.9 

4.7 
4.4 

4.3 
4.1 
4.0 

We  have  now  to  distinguish  between  the  train-mile 
receipts  of  goods  and  passenger  trains,  since  there  may 
be,  and  indeed  generally  are,  very  important  differences 
between  them.  This  will  be  made  suflSciently  clear  from 
the  following  tabular  statement,  which  compares  the  total 
train-mile  receipts  of  different  countries  with  the  train- 
mile  receipts  from  goods  traffic  alone : — 

Statement  showing  the  Average  Train-Mile  Receipts  of  different  Countries 
in  1883,  and  the  Receipts  from  Goods  Traffic,  as  such. 


ATcrage 
Train-Mile 

Average 

Aremge 

Trein-MUe 

Train-Mile 

Couutncs.                       Receipts,  aU 

Receipts  from 

Receipts  from 

Sources. 

1 

Goods  Traffic. 

Passengers. 

Germany         .        .                    6.85 

9.3 

3*8 

Austria-  Hungary 

9-3 

12.3 

5.4 

Belgium  . 

4.22 

6.1 

2.7 

France    . 

5-53 

ia9 

3-.^ 

Italy        . 

4.62 

&i 

4.5 

Luxembourg   . 

1         4*2 

•  •  • 

•  •  • 

Russia 

ia6 

12.0 

8.0 

Finland  . 

... 

7.0 

•  •  • 

United  States 

&00 

8.9 

4.6 

Canada   . 

4-49 

■  •  • 

•  •  • 

India 

10.4 

laS 

8.6 

United  Kingdom  (1885) . 

4.8 

5.6 

4.0 
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In  most  countries,  therefore,  the  train-mile  receipts  from 
goods  traffic  are  above  those  from  passenger  trains,  andin 
every  country  named,  except  Holland,  the  goods  traffic 
receipts  are  higher  than  those  of  the  United  Kingdom. 
This  is  not  due  to  the  higher  range  of  traffic  rates  in 
foreign  countries.  On  the  contrary,  there  is  hardly  any 
foreign  country  that  does  not  enjoy  lower  rates  than  Eng- 
land ;  and  when  this  circumstance  has  been  taken  into 
account,  it  makes  the  case  of  British  railways  appear  still 
worse,  seeing  that  the  train-mile  averages  may  be  brought 
up  by  higher  rates,  as  well  as  by  heavier  net  loads. 

We  have  no  direct  clue  to  the  average  weight  of  the 
live  or  paying  load  carried  on  British  lines.  Some  rail- 
way authorities  place  the  average  at  70  tons;  others 
place  it  at  a  higher  or  a  lower  figure.  Mr.  Price- Williams 
has  recently  submitted  for  the  author's  consideration  a 
calculation  on  the  basis  of  an  average  load  of  1 00  tons 
for  ordinary  merchandise  trains,  and  an  average  load 
of  250  tons  for  mineral  trains,  which  is  herewith 
reproduced : — 

England  and,  Wales — 

r^     J,    .  64,542,283 

Goods  tonnage     .  -   — — — -  =.  645,422 


Add  empty  return  10  per  cent.  ) 

=  5  per  cent,  on  total  trains  {    ^  '  ^ 


Average  Lead.       Train-Miles. 
677,693  X  94.50  miles  =    64,042,088 


ICC  Al'2.  872 

Mineral  tonnage  A~-  =  621,731 

Add  90  per  cent,  return  empties  |  2iy«  ..qq 
=  45  per  cent,  on  total  trains  \    '  9i799 


901,511  X  47.33  miles  =    42,668,515 

106,710,603 


Actual  train-mileage,  aa  given  in  Board  of  Trade  )   .^^^^^  -,^ 
Returns \  '«'»977,533 

Now,    although  this  hypothetical  estimate  appears  to 
agree  very  closely  with  the  actually  ascertained  mileage. 
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as  given  in  the  oflScial  reports,  we  are  disposed  to  believe 
that  it  is  exaggerated  as  regards  both  the  average  load 
and  the  average  length  of  lead.  The  gross  receipts 
per  ton  give  us  a  clue  to  the  one — the  average  lead ; 
and  the  average  train-mile  receipts  give  us  a  clue  to  the 
other — the  average  weight  of  the  load.  The  average 
receipts  per  ton  carried  on  the  railways  of  the  United 
Kingdom  in  1885  were— 

t.     d. 

For  mineral  traffic      .         .         .         .18 

„    general  merchandise    .        .        .56 

It  appears  to  be  tolerably  evident  that  if  we  assume  an 
average  mineral  rate  of  Jd.  per  ton  per  mile,  in  order  to 
make  the  most  ample  provision  for  meeting  the  estimate 
of  Mr.  Price- Williams,  we  should  only  have  an  average 
lead  of  40  miles ;  but  since  it  is  well  known  that  a  very 
large  proportion  of  the  mineral  traffic  of  this  country 
is  not  carried  at  less  than  id.  per  ton  per  mile,  the 
average  rate  will  probably  be  nearer  that  figure  than  ^d., 
which  would  reduce  the  average  lead  to  about  20  miles, 
instead  of  47.33.  For  general  merchandise,  the  average 
ton-mile  rate  is  between  I  id.  and  2d.  If  we  adopt  the 
lower  figure,  the  average  length  of  lead  will  come  out 
as  about  50  miles.  This  figure  is,  however,  largely 
conjectural. 

As  regards  the  average  weight  of  the  load  hauled,  the 
train-mile  receipts  appear  to  be  equally  adverse  to  the 
estimate  of  Mr,  Price-Williams.  The  official  figures  for 
1885  are  5.63.  per  train-mile  for  both  goods  and  mine- 
ral traffic,  the  train-mileage  of  each  not  being  separately 
distinguished.  Now,  whatever  may  be  the  average  rate 
charged  for  the  transport  of  goods  and  mineral  traffic  in 
this  country,  it  is  certainly  not  under  a  penny  per  ton 
per  mile  ;  and  if  we  adopt  this  figure  as  the  closest 
approximation  possible  in  the  absence  of  those  exact  and 
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specific  returns  of  ton-mile  rates  which  are  obtainable  for 
most  other  countries,  the  average  load  carried  would  come 
out  as  about  70  tons.  It  is,  however,  necessary  to  make 
a  liberal  allowance  for  return  empties  and  shunting  opera- 
tions. What  this  allowance  ought  to  be,  probably  no 
two  railway  authorities  are  quite  agreed ;  but  if  it  is 
assumed  as  20  per  cent,  of  the  average  calculated  mile- 
age, it  would  only  result  in  bringing  up  the  average  load 
82  tons,  instead  of  the  1 00  tons  estimated  by  Mr. 
Williams.^ 

It  has  been  necessary  to  dwell  at  considerable  length 
on  these  matters  of  detail,  which,  however  trivial  and 
uninviting  they  may  appear,  really  lie  at  the  root  of  the 
whole  question  of  railway  rates  and  charges.  The  higher 
rates  generally  imposed  by  British  railways  are  justified  by 
railway  directors  on  the  ground  that  the  average  length  of 
lead  in  this  country  is  very  much  less  than  in  Continental 
countries,  and  that  there  is  consequently  a  very  great 
deal  more  expense  involved  in  handling  the  traffic,  the 
cost  of  which  is  practically  unaltered  whether  the  dis- 
tance over  which  it  is  transported  be  long  or  short. 
There  is  undoubtedly  some  ground  for  this  contention; 
but,  as  the  following  figures  show,  the  average  receipts 
from  goods  traffic  in  this  country,  per  ton  transported, 
are  not  so  much  below  those  of  other  countries  as  railway 
apologists  would  sometimes  have  us  believe. 

^  It  is  probable  that  20  per  cent,  is  considerably  under  the  allowance 
that  should  be  made.  Each  railway  company,  however,  is  likely  to  have 
its  own  returns  of  paying  and  shunting  mileage,  and  can  apply  them  to  the 
solution  of  the  problem  as  regards  itself. 
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Statement  showing  the  Tonnage  of  Goods  Traffic  Transported  in  deferent 
Countries,  the  Total  Gross  Receipls  therefrom^  and  the  Average  Receipts 
per  Ton, 


Countries. 

Receipts 
from  Goods 

Tonnage 
Carried 

Average 
lieceipts 

t 

(1  =  1000). 

per  Ton. 

£ 

tons. 

i. 

Germany 

32,914 

183,808 

3.58 

Austria- Hungary   . 

18,249 

64,754 

5.64 

Belgium 

3,649 

27,640 

2.64 

Denmark 

263 

1,148 

4.58 

France  • 

30,236 

96,822 

6.25 

Italy      . 

4,325 

11,598 

7.46 

Luxembourg  . 

.        .  1             91 

1,925 

0.95 

Norway 

.        .               183 

1,050 

3-50 

Holland 

913 

5,939 

3-07 

Roumania 

572 

1,396 

8.19 

Russia   . 

26,29s 

44,067 

11.93 

Switzerland 

1,447 

6,366 

4.55 

Totals  and  average 

119,137 

446,5>7 

5-34 

United  States        .... 

108,902 

400,453 

5.4 

United  Kingdom — 

Mineral  traffic    .... 

16.255 

189,485 

1.72 

Merchandise       .... 

22,421 

76,899 

583 

All  goods  traffic 

38,701 

266,382 

2.90 

It  appears,  then,  that  if  we  take  the  total  goods 
traffic  of  the  United  Kingdom,  and  compare  it  with  the 
total  goods  traffic  of  Continental  Europe,  the  average 
receipts  per  ton  transported  come  out  as  little  more  than 
one-half  of  the  Continental  average.  But  if  we  com- 
pare the  receipts  from  general  goods  and  merchandise 
traffic  (excluding  minerals),  the  average  of  Great  Britain 
is  higher  than  the  average  shown  for  Continental  Europe 
from  goods  traffic  as  a  whole. 

"Which  of  these  two  standards  of  comparison  is  the 
fair  one  ?  The  United  Kingdom  occupies,  in  regard  to 
mineral  traffic,  an  unique  position.  As  we  have  just 
seen,  our  railways  carry  a  larger  volume  of  mineral  traffic 
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alone  than  the  total  goods  traffic  of  all  Continental  lines 
put  together.  We  have,  at  the  same  time,  a  larger 
volume  of  merchandise  traffic  than  any  other  European 
nation,  our  general  goods  traffic  alone  exceeding  the  total 
traffic  of  every  Continental  country,  excepting  only  Ger- 
many and  France.  We  have  not  the  necessary  elements 
of  an  exact  comparison  of  the  general  merchandise  traffic 
of  different  countries,  as  distinct  from  minerals,  since  the 
two  descriptions  of  traffic  are  not  separated  in  Continental 
traffic  returns,  as  they  are  in  those  of  our  own  country ; 
but  a  tolerable  knowledge  of  the  mineral  resources  and 
productions  of  different  European  nations  justifies  the 
opinion  that  in  no  other  country,  except  Germany  and 
Belgium,  will  mineral  traffic  form  anything  like  one-half 
of  the  wJiole  traffic  carried.  From  this  general  observa- 
tion Luxembourg  should  be  excepted,  since  that  Duchy 
has  an  almost  exclusively  mineral  traffic,  and  the  average 
receipts  per  ton  transported  are  not  one-third  of  what  are 
earned  over  the  whole  goods  traffic  of  the  United  Kingdom. 
Since,  however,  Germany  and  Belgium  are  the  nations 
that  have  most  in  common  with  our  own,  since  they 
have,  like  Great  Britain,  a  very  large  mineral  traffic, 
since  they  are  our  most  active  and  successful  industrial 
competitors,  and  since  they  are  the  standard  by  which 
our  own  railway  system  is  most  frequently  compared  and 
judged,  it  is  desirable  that  we  should  take  special  notice 
of  the  fact  that  their  average  tonnage  receipts,  considered 
as  a  whole,  are  scarcely  in  excess  of  those  found  for  the 
United  Kingdom  ;  thus — 

In  Germany,  the  average  tonnage  receipts  amount 

to  3.58s.,  or  0.68s.  per  ton  above  those  of  the 

United  Kingdom. 
In  Belgium,  the  same  average  amounts  to   2.64s. 

per  ton,  or  0.26s.  under  the   average   of  the 

United  Kingdom. 
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In  Holland,  the  same  average  amounts  to   3.07s. 

per  ton,  or  o.  1 7s.  above  that  of  the  United 

Kingdom ;  while 
In   Luxembourg,  the  average  is  0.95s.  per  ton,  or 

1.95  s.  under  that  of  the  United  Kingdom. 

In  view  of  these  facts,  what  becomes  of  the  contention 
that  the  average  length  of  lead  is  shorter,  and  the  average 
receipts  per  ton  carried  are  much  lower,  in  the  United 
Klingdom  than  in  other  European  countries  ?  The  fact  is, 
that  if  we  bring  the  different  European  countries  to  the 
standard  of  general  merchandise  traffic  only,  disregarding 
minerals  altogether,  it  will  most  probably  be  found  that 
the  British  average  is  above  that  of  every  country  in 
Europe  except  France,  Italy,  and  Bussia.  It  may  be, 
and  probably  is,  the  fact  that  the  length  of  lead  in  Great 
Britain  is  generally  shorter,  but  we  have  now  seen  that 
the  railways  take  good  care  not  to  suffer  by  such  a 
circumstance. 

In  all  the  leading  countries  of  the  world  there  has, 
within  recent  years,  been  a  tendency  towards  a  reduction 
of  the  average  receipts  per  ton  carried.  This  tendency 
is  not  likely  to  be  so  much  a  result  of  a  diminished  lead, 
as  of  a  reduction  in  the  cost  of  transport.  The  follow- 
ing statement  shows  the  gross  railway  receipts  per  ton 
carried  at  different  dates : — 


Countries. 

Averafre  In 
1874. 

Averasre  in 
Z884. 

United  Kingdom. — 
Mineral  traffic     . 

Merchandise 

France     .... 

Belgium  .... 

Prussia    .... 

1 

1-9 
5.9 
8.7 

2.4 
4.0 

1-7 

5-5 
6.8 

2.3 
3.4 
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It  would  be  interesting  to  discover  how  much  of  the 
reduction  shown  for  the  United  Kingdom,  if  any,  is  due 
to  abatements  in  rates,  and  how  much,  if  any,  is  due  to 
variations  in  the  average  length  of  lead.  We  are  unable, 
however,  to  throw  any  light  upon  these  points. 

We  have  already  seen  that  one  of  the  first  and  most 
startling  characteristics  of  railway  statistics  is  the  enor- 
mous difiTerence  that  occurs  in  the  cost  of  construction, 
even  in  cases  and  under  circumstances  where  the  condi- 
tions to  be  met  appeared  to  be  more  or  less  parallel  to 
each  other.  Another  distracting  feature  is  the  increase 
or  decrease  of  capital  cost  per  mile  open,  as  between  dif- 
ferent periods. 

Appendix  C  shows  the  average  cost  per  mile  of  railway 
in  the  principal  countries  of  the  world  between  1874  and 
1884.  It  will  be  noted  that  in  the  United  Kingdom, 
Germany,  the  United  States,  and  Belgium  there  has  been 
an  increase  of  cost  per  mile  open,  while  in  France, 
Austria,  Hungary,  and  Italy  there  has  been  a  decrease. 
The  results  are  summarised  in  the  following  tabular 
statement : — 

Average  Cost  per  MUe  of  Railway  Open  in  different  Countriet  m  1 874  and 
1884,  tpitk  Amount  of  Increase  or  Decrease  in  the  Latter  Year. 


Countries. 

Average  Cost  per  Mile  in 

Increase  or  Decrease 
in  1B84. 

1874. 

1884. 

Increase. 

Decrease. 

United  Kingdom 
Germany     .... 
France         .... 

Italy 

Belgium       .... 
Austria        .... 
United  States*    . 

Averages 

;f37,o78 
19,860 
32,030 

19,790 
23,000 
22,560 
12,360 

;f42,486 

21,100 

27,550 

19,436 

25,385 
20,030 

12,792 

;f5»4o8 
1,240 

•  •  • 

•  •  • 

2,385 

•  •  • 

432 

1 

•  •  • 

•  •  • 

;f  4,480 

354 

•  •  • 

2,130 

•  •  • 

;f23,090 

;f24,l68 

•  •  • 

> 

•  •  • 

'  These  are  the  averages  got  by  dividing  the  mileage  into  the  nominal 
capital  for  each  year,  but  Mr.  Poor  calculates  that  the  real  average  cost  of 
construction  and  equipment  of  all  the  railroads  in  the  United  States  at 
the  end  of  1883  did  not  exceed  £6ocx)  to  £6soo  per  mile.  In  other  words, 
the  fictitious  capitalisation  was  nearly  one-half  of  the  whole. 
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There  can  be  little  doubt  that  the  greater  cost  of 
British  railways,  up  to  a  certain  point,  has  been  fully 
justified,  or,  if  not  justified,  is  capable  of  easy  explana- 
tion. The  heavy  expenditure  which  has  been  entailed  by 
land  purchase,  by  Parliamentary  contests,  by  the  more 
substantial  character  of  the  works  and  ways,  and  the 
greater  cost  of  British  labour,  has  no  doubt  contributed 
to  this  result.  But  it  is  by  no  means  equally  obvious 
why  these  several  influences,  important  though  they  be, 
should  have  involved  us  in  an  average  expenditure  per 
mile  constructed  that  is  nearly  four  times  as  much  as  that  of 
American  railways,  and  more  than  twice  as  much  as  that 
of  the  railways  of  Germany,  Italy,  and  Austria-Hungary. 
It  is  still  less  manifest  why  English  railways  should  go 
on  adding  to  the  difference  in  capital  cost  that  had 
already  sufficiently  distinguished  them  from  the  railways 
of  other  countries.  This  increased  average  mileage  outlay 
may,  no  doubt,  be  defended  on  the  ground  that  it  has 
been  entailed  by  the  necessities  of  the  traffic,  or  by  the 
reiterated  demands  of  the  general  pubUc.  But  even  this 
plea,  good  though  it  be  up  to  a  certain  point,  is  hardly  an 
adequate  one,  since  the  traffic  of  other  countries  has  been 
developed  concurrently  with  that  of  our  own,  and  in  some 
cases  to  a  still  greater  extent,  without  having  involved 
the  same  enormous  increase  of  capital  outlay  on  already 
existing  lines.^ 

In  order  that  the  latter  fact  may  be  adequately  appre- 
ciated, two  tables  have  been  prepared  (B  and  C)  which 
show  the  graduated  development  of  goods  and  passenger 
traffic  in  the  principal  countries  of  the  world  since  1 874, 
These  tables  are  summarised  in  the  following — 

*  Vide  Chapters  III.  and  XXIIL  for  additional  data  and  obeei^vationa 
on  this  subject. 
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Statement  showing  the  Volumes  of  Ooods  and  Passenger  Traffic  carried  on 
the  Railtoays  of  different  Countries  in  1874  and  1884. 


Countries. 

Goods  Tnifnc 
(x  ton  —  xooo). 

Increase 

in  X884 

(i  ton  = 

xooo). 

Passengers  Carried 
(i  —  xooo). 

Increase 

in  X884 

(i  =  xooo). 

1874. 

X884. 

1874. 

X884. 

United  King- 
dom . 
Prussia 
France. 
Italy     . 
Belgium 
Austria 
United  Stotes 

Totals  and  \ 
average   { 

188,539 

89,298 

58.932 

6,700 

25,620 

39,950 
200,000 

259,327 

145,000 
89,056 
11,905 

35,609 

70,942 

390,875 

60,788 

55,722 
30,124 

5»205 

9,989 
30,992 

190,075 

477,840 

109,570 

121,117 

27,320 

45,164 

41,955 
190,000 

694,991 

167,170 
207,171 

36,817 
64,460 

50,254 
360,600 

217,151 

57,600 
86,054 

9.497 
19,290 

8.299 
170,000 

609,019 

1,001,898 

382,899 

1,012,966 

1,581,463 

568,497 

According  to  these  figures,  it  would  appear  that  there 
was  an  increase  of  382  millions  of  tons,  or  66  per  cent., 
in  the  volume  of  traflSc  carried  within  the  period  dealt 
with,  and  an  increase  of  568^  millions,  or  56  per  oent., 
in  the  number  of  passengers  transported.  This  may  be 
accepted  as  convincing  evidence  of  the  steady  develop- 
ment of  both  descriptions  of  traflSc ;  and  upon  this  fact 
we  are  entitled  to  base  a  hopeful  view  of  the  future.  It 
may  be  that  the  development  over  the  last  twelve  years  has 
been  much  more  considerable  than  we  need  expect  to  see 
continued.  The  statistical  history  of  British  railways 
would  appear  to  support  such  a  conclusion.  Between 
1854  and  1864  the  average  gross  income  from  British 
railways  increased  from  ;^2Sio  to  £2660,  or  ;^iso  per 
mile  of  line  open.  In  the  next  ten  years  the  increase 
was  £799  per  mile  of  line  open,  and  during  the  ten 
years  ending  1884  there  was  only  an  increase  oi  £1^0 
per  mile  of  line  open ;  so  that,  as  tested  by  the  movement 
of  traflSc  over  decennial  periods,  the  increase  has  been 
inconstant. 

The  increase  of  traflBc  in  the  United  States  has,  how- 
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ever,  been  more  remarkable  than  anything  that  has 
occurred  elsewhere,  and  it  may  therefore  be  cited  as  a 
notable  example  of  what  a  judicious  policy,  designed  to 
stimulate  traflSc  by  working  on  a  very  narrow  margin  of 
profit,  is  capable  of  bringing  about.  The  average  gross 
receipts  per  mile  open  in  that  country  have  been — 

In  187 1 ;^I390  per  mile 

»  1875 1409   „ 

„   1880 1400   „ 

»   1883 1424   „ 

Now,  these  figures  mean  a  great  deal  more  than  appears 
on  the  surface.  They  would  have  been  suflSciently  re- 
markable if  they  had  been  the  outcome  of  the  same 
average  range  of  rates  and  charges  over  the  whole  period 
dealt  with,  considering  that  in  this  interval  the  mileage 
of  railway  open  had  been  more  than  doubled — ^that  is  to 
say,  it  had  increased  from  60,522  to  125,152  miles. 
But  within  the  same  period  the  average  transportation  or 
freight  charges  on  American  lines  as  a  whole  had  been 
decreased  by  one-half  or  even  more,  so  that  the  same 
mileage  revenue  in  the  period  1880—83  would  represent 
fully  double  the  volume  of  traCBc ;  ^  in  other  words,  if  the 
same  rates  had  been  charged  in  1883  as  in  187 1,  the 
average  gross  receipts  per  mile  would  have  amounted  to 
nearly  ;^3000  per  open  mile,  instead  of  the  £\^2^ 
which  we  have  ascertained  it  to  have  act;ually  been. 

ITie  facts  and  considerations  already  put  forward  have 
now  brought  us  face  to  face  with  the  diflScult  problem  of 
rates  and  fares,  the  means  whereby  they  have  been  or 
may  be  reduced,  the  results  that  have  generally  followed 
their  reduction,  and  the  character  and  extent  of  their 
incidence  in  various  countries. 

^  This  is  not  strictly  the  case  as  regards  the  tonnage  carried,  which  was 
2650  tons  per  mile  in  187 1,  and  3322  tuns  in  18S3;  but  the  average 
distance  over  which  each  ton  was  transported  in  the  latter  year  wai  ooo- 
siderably  greater,  which  comes  to  much  the  same  thing. 
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Let  us  not  seek  to  mince  matters.  The  average 
transportation  charges  may  be  ascertained  for  every 
European  country  except  England  as  regards  both  goods 
and  passenger  traflSc.  In  Great  Britain,  the  railways, 
whether  by  accident  or  by  design,  have  hitherto  con- 
trived to  make  it  impossible  for  the  public  to  discover 
the  average  charges  for  the  transport  of  either  the  one  or 
the  other,  for  any  one  railway,  or  for  the  country  as  a 
whole.  The  missing  link  in  the  chain  of  evidence — a 
link  which  is  not  withheld  in  any  other  leading  country 
— is  the  nuiriber  of  passengers^  and  the  number  of  tons 
of  goods  and  mirural  traffic^  transported  one  mile.  Such 
data  are  supplied  as  regards  Australian  and  Indian  rail- 
ways.^ They  are  withheld  as  regards  Great  Britain.  If, 
therefore,  the  railway  companies,  or  any  of  them,  were 
to  assert  that  the  average  ton-mile  rate  is  under  a  penny, 
we  are  not  in  a  position  to  furnish  absolute  proof  to  the 
contrary.  We  are,  on  the  contrary,  altogether  in  the 
dark  as  to  whether  it  is  more  or  less.  All  we  do  know 
is,  that   such   concrete   examples   as   may  be   found   by 

^  There  are  several  important  features  in  Indian  railway  accounts  that 
it  would  be  worth  while  to  imitate  in  England.  They  show,  among  other 
features,  the  number  of  passengers  carried  one  mile,  distinguishing  the 
several  classes,  and  the  number  of  tons  of  goods  traffic  moved  one  mile, 
distmguishing  the  different  descriptions  of  merchandise,  such  as  general 
merchandise,  military  stores,  railway  materials  for  constructive  purposes, 
coal,  live  stock,  &c.  The  Indian  railway  accounts  further  show  the 
number  of  carriages  of  each  description  employed  on  each  line,  which  is 
important  as  affording  the  means  of  judging  how  far  the  several  descrip- 
tions of  passenger  traffic  pay  or  otherwise.  As  it  is  at  present,  there  are 
no  adequate  means  of  estimating  whether  the  passenger  traffic  of  the 
United  Kingdom  is  not  carried  on  very  largely  at  the  expense  of  the  goods 
traffic,  and  especially  whether  the  expense  of  running  first-class  carriages, 
that  are  generally  more  than  half  empty,  is  not  a  source  of  loss.  If,  how- 
ever, the  total  number  of  carriages  of  each  class  was  specifically  stated  for 
each  country,  together  with  the  total  train-miles  run,  and  the  total 
receipts,  it  would  be  a  comparatively  easy  matter  to  calculate  the  factor 
just  referred  to.  In  regard  to  some  leading  lines,  these  data  are  given  in 
the  half-yearly  reports  ;  but  they  ought  to  be  given  in  the  official  reports  of 
the  Boaxxl  of  Trade  for  the  country  as  a  whole. 
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thoasands  in  recently  published  reports,^  justify  the  view 
that  it  is  considerably  more. 

That  they  manage  these  things  better  in  the  United 
States  is  a  fact  that  we  cannot  aflTord  to  ignore.  With 
regard  to  a  number  of  the  principal  railways  in  that 
country,  we  have  access  not  only  to  the  average  trans- 
portation charges  per  ton  per  mile,  but  to  the  average 
working  expenses  and  the  average  net  receipts  as  well. 
We  cannot  well  exaggerate  the  importance  of  this  infor- 
mation. If  it  were  available  for  Great  Britain,  or  even 
for  one  or  two  of  the  principal  lines,  it  would  go  a  long 
way  towards  settling  some  great  problems  that  have 
hitherto  appeared  to  be  all  but  insoluble. 

The  charges  made  for  the  transport  of  goods  traffic, 
with  the  operating  expenses,  and  the  net  receipts,  per  ton 
per  mile,  as  between  the  years  1 870  and  1 8  80  were, 
as  regards  some  of  the  principal  American  railways,  as 
follow : — 


Railways. 


Pittsburg  and  Fort  Wayne 

Pennsylvania 

New  York,  Lake  Erie,  and  | 

Western  J 

New  York   Central  and  j 

Hudson  River        .         \ 


Receipts. 

Expenses. 

Profits. 

1870. 

x88o. 

1870. 

z88o. 

1870. 

z88o. 

d. 
a72 

0.77 

d. 

0.45 
0.44 

d. 

0.43 
0.49 

d. 
0.25 
0.23 

d. 
0.29 

a27 

d. 
0.20 

a2o 

0.66 

a42 

a48 

0.26 

ai8 

0.15 

0.92 

0.44 

0.58 

a27 

0-35 

0.17    i 

These  being  four  of  the  principal  lines  in  the  United 
States,  and  carrying  collectively  nearly  one-sixth  of  all 
the'  goods  traffic  of  the  country,  it  is  fair  to  conclude 
that  their  action  and  experience  have  been  typical  of 
those  of  American  railways  generally. 

These  charges  have,  of  course,  been  varied  from  time 
to  time,  but  they  may  be  taken  to  fairly  represent  the 

^  Especially  the  Appendix  to  the  Report  of  the  Select  Committee  of  1 881 
on  railway  rates  and  charges. 
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averages  of  the  same  lines  since  1 8  80.  In  some  cases, 
indeed,  the  rates  have  been  still  further  reduced  since 
that  time,  as,  for  example,  in  the  case  of  the  New  York 
Central,  where  the  average  transportation  rate  for  traffic 
of  all  kinds  was  in  1885  only  0.34d.  per  ton  per  mile,  a 
figure  which  is  probably  less  than  one-third  of  the  average 
of  the  rate  charged  for  goods  and  mineral  traffic  in  our 
own  country. 

What  have  these  remarkable  changes  in  the  relations 
of  the  railways  and  the  people  accomplished  for  the  latter  ? 
According  to  Mr.  Edward  Atkinson,  who  has  written 
with  remarkable  force  and  intelligence  on  the  economics 
of  this  subject,  the  aggregate  receipts  from  goods  traffic  in 
the  United  States  for  the  years  1883-85  have  reached 
1 06  millions  sterling  per  annum ;  whereas,  at  the  average 
rates  charged  by  the  New  York  Central  Line  in  the  period 
1 865-69,  the  annual  gross  total  would  have  amounted  to 
250  millions.  These  figures  mean,  therefore,  a  difference 
of  about  144  million  pounds  sterling  a  year  saved  to  the 
people  of  the  United  States  in  the  cost  of  moving  food, 
fuel,  and  the  materials  for  shelter  and  clothing.^ 

We  can  imagine  some  of  the  English  railway  directors 
rubbing  their  eyes  on  looking  at  these  figures,  and  inter- 
rogating themselves  after  the  manner  of  Bret   Harte's 

hero : — 

"  Do  I  sleep,  do  I  dream, 
Do  I  wander  in  doubt ; 
Are  things  what  they  seem. 
Or  are  visions  about  ? " 

And  it  must  be  fairly  confessed  that  the  facts  are  so 
astounding  as  to  justify  some  fear  of  error;  but  facts 
they  are,  nevertheless. 

So  far  as  a  judgmetit  may  be  formed  on  the  average 
receipts  per  ton  of  minerals  and  merchandise  transported, 

^  In  these  calculations  the  dollar  has  been  converted  at  4s.  These 
figures,  as  calculated  by  Mr.  Atkinson,  are  forty-four  millions  more  than 
those  given  at  p.  318,  antet  but  they  refer  to  a  later  date,  and  manifestly, 
as  the  area  of  operations  is  extended,  so  also  will  be  the  amount  of  the 
annual  savings. 
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it  would  appear  that,  in  the  case  of  British  railways,  there 
has  been  a  slight  abatement  of  rates  within  the  same 
period.  But  the  reduction  is  very  trifling ;  and  since  it 
tnat/  be  due  to  the  shorter  average  distance  over  which 
the  traffic  has  been  carried,  it  would  be  a  mistake  to 
attach  great  importance  to  it.^ 

As  we  have  already  seen,  the  average  length  of  lead 
in  this  country  may  be  calculated  at  twenty  miles  for 
minerals  and  fifty  miles  for  general  merchandise,  allowing 
id.  per  ton  per  mile  for  the  former  and  i^d.  for  the  latter. 
Assuming  these  figures  to  be  correct,  the  ton-mile  traffic 
of  the  United  Kingdom  in  1885  would  come  out  as — 

3,675,534,000  ton-miles  for  mineral  trains  ; 
3,675,805,000        „  „  merchaodiae  trains ; 

making  a  total  of  7,35 19339,000  tons  carried  one  mile. 

In  the  United  States,  the  ton-mile  movement  of  traffic 
is  much  greater  than  this,  amounting  as  it  did,  in  1884, 
to  44,065  millions  of  ton-miles.  The  gross  receipts  from 
this  traffic  amounted  to  544}  millions  of  dollars,  being  an 
average  of  o.62d.  per  ton  per  mile  transported. 

If  we  divide  the  ton-mileage  calculated  for  the  United 
Kingdom  into  the  ;^36,87i,94S  receipts  firom  goods 
traffic  in  1885,  ^^^  average  cost  per  ton  per  mile  comes 
out  as  i.2d.,^  being  just  about  double  the  average  ascer- 
tained for  the  United  States. 

The  railway  returns  for  the  United  Kingdom  do  not  sepa- 
rate the  proportions  of  working  expenditure  due  to  pas- 
sene^er  and  gfoods  traffic  expenses  respectively.  All  that 
we  are  toldk,  that  the  total  working  expenditure  for 
traffic  of  all  kinds  amounted  in  1885  ^^  3^f  millions 

^  Between  the  years  1872  and  1883,  inclasive,  the  average  receipts 
per  ton  of  merchandise  carried  on  the  railways  of  the  United  Kingdom 
feU  from  6.9s.  to  5.58.,  being  a  difference  of  1.4s.,  or  20  per  cent.  Within 
the  same  interval  the  receipts  per  ton  of  minerals  carried  fell  from  is.  I  id. 
to  Ifl.  8d.  per  ton,  a  reduction  of  only  3d.,  or  13  per  cent. 

'  This  is,  however,  likely  to  be  under  the  real  figure,  which  should  not 
be  put  too  high,  lest  we  should  do  the  railways  an  injustice.  At  p.  320^ 
the  average  is  taken  as  ijd.  per  ton  per  mile. 
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sterling.  .  If,  however,  the  average  working  expenditure 
for  goods  traffic  had  been  the  same  as  that  ascertained  for 
the  foar  leading  American  lines  already  referred  to— that 
is,  about  o.2  5d.  per  ton  per  mile — the  total  outlay  in- 
volved in  the  actual  transport  of  the  7  3  5 1  i  millions  of 
ton-miles  calculated  for  the  United  Kingdom  in  1885 
would  have  been  ^7,700,000. 

This  last  figure  is  necessarily  modified  by  the  necessi- 
ties imposed  upon  the  railway  companies  in  reference  to 
the  running  of  return  empties.  Mr.  Price- Williams  has 
calculated  that  90  per  cent,  of  the  mineral  and  10  per 
cent,  of  the  general  merchandise  trains  must  be  included 
in  this  category.  How  to  deal  with  these  qualifying 
figures  is,  even  to  experts,  a  veritable  pons  asinorum. 

We  cannot  assume  that  the  transport  of  the  return 
empties  is  so  expensive  a  matter  as  the  transport  of  the 
corresponding  live  load,  since  the  gross  weight  is  much 
less  and  there  is  no  expense  incurred  in  handling.  It  will 
not  do,  therefore,  to  add  90  per  cent,  to  the  mineral  and 
I  o  per  cent,  to  the  merchandise  ton-mileage,  which  would 
appear  to  be  the  shortest  cut  to  the  desired  result.  It  is 
probable,  indeed,  that  40  per  cent,  all  round  would  be 
a  sufficient  allowance  for  return  empties ;  but  this  figure 
is  necessarily  empirical,  and  must  be  taken  for  what  it  is 
worth.  If  it  is  approximately  correct,  we  should  find  that 
the  total  cost  involved  in  working  the  goods  traffic  of  this 
country,  at  the  ascertained  rates  of  leading  American  lines, 
would  amount  to  ^^  1 0,780,000  ;  and  as  the  total  gross 
receipts  from  goods  traffic  amount  to  about  thirty-seven 
millions  sterling  annually,  the  profit  from  this  source  of 
revenue  ought  to  be  highly  respectable.  Railway  directors 
are,  of  course,  not  likely  to  admit  that  the  cases  of  British 
and  American  goods  traffic  are  at  all  parallel,  and  to  a 
large  extent  they  are  right.  The  main  difference  is  the 
greater  length  of  lead  in  the  United  States,  which  is 
perhaps  three  times  that  of  our  own  country.  But  in 
nearly  every  other  respect,  the  conditions  of  working  are 
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capable  of  being  made  much  more  parallel  than  they 
are  at  present.  The  means  that  have  enabled  the 
American  lines,  as  we  have  seen,  to  rednce  the  cost  of 
working,  per  ton-mile,  by  something  like  one-half  within 
a  period  of  ten  or  twelve  years,  are  surely  equally 
open  to,  and  capable  of  being  applied  by,  British  rail- 
ways. There  is  no  very  manifest  reason  why  the  rail- 
ways of  this  country  should  not,  like  the  American  lines, 
adopt  much  larger  train-loads,  reduce  the  tare  weight  rela- 
tively to  the  live-load,  get  a  much  greater  annual  mile- 
age out  of  their  rolling  stock,  and  adopt  other  economies 
that  have  tended  to  make  American  lines  what  they  are 
at  the  present  day.  The  exceptionally  large  mineral  traffic 
carried  on  British  railways,  is,  indeed,  peculiarly  favour- 
able to  the  adoption  of  most  of  these  sources  of  economy. 

So  far  as  the  nations  of  Continental  Europe  are  con- 
cerned, we  have  no  need  to  go  into  details.  Suffice  it 
to  say  that  the  average  ton-mile  rates  in  Belgium,  Ger- 
many, and  Holland  are  much  under  our  own,  and  these 
are  the  nations  from  whose  competition  we  appear  to  have 
most  to  fear.^ 

There  is  likely  to  be  a  doubt  in  the  minds  of  not  a 
few  as  to  the  possibility  of  the  railway  corporations  of 
the  United  States  making  the  enormous  reductions  of 
rates  to  which  we  have  referred  consistently  with  the 
maintenance  of  solvency.  This  is  unquestionably  a  fair 
point  to  raise,  and  we  have  endeavoured  to  anticipate  the 
possible  objection  by  making  an  analysis  of  the  railways 
of  each  State,  showing  the  total  nominal  capital,  the  total 
cost  of  the  road  and  its  equipment  in  each  case,  the 
gross  and  net  earnings,  and  the  percentage  of  the  net 
earnings  on  the  actual  cost  of  the  lines.     On  examining 

^  The  average  rates  for  the  transport  of  minerals  and  merchandis 
together,  as  shown  elsewhere,  were,  in  18S3 — 

In  Germany,        a85d.  per  ton  per  mile. 

„   Belgium,         0.7  7d. 

„   Holland,         o.ydd.       „ 

„   Luxembourg,  o.95d.       „ 
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this  statement,  which  will  be  found  in  Appendix  P,  it 
will  be  seen  that  in  fifteen  States  the  net  earnings  in 
1883  were  equal  to  paying  a  dividend  of  5  per  cent,  and 
upwards  on  the  cost  of  the  construction  and  equipment 
of  the  lines.  In  sixteen  other  States,  the  receipts  varied 
from  3  to  5  per  cent,  on  the  same  cost ;  and  in  only 
eight  States  or  Territories  were  the  net  earnings  insu£S- 
cient  to  pay  3  per  cent,  on  such  cost.^ 

The  question  is  not  infrequently  raised  whether  goods 
or  passenger  traffic  is  the  more  remunerative.  The  con- 
ditions under  which  the  two  descriptions  of  traffic  are 
carried  on  vary  so  greatly  that  it  is  quite  possible  to 
conceive  of  one  yielding  a  large  profit,  while  the  other 
may  result  in  a  loss.  Some  have  contended  that  passen- 
gers are  a  much  more  considerable  source  of  profit  than 
merchandise,  on  the  ground  that,  relatively  to  the  weight 
carried,  a  much  higher  price  is  charged  for  passenger 
traffic.  This  is,  no  doubt,  in  some  degree  the  case.  A 
ton  of  passengers  will  represent  from  fifteen  to  twenty 
travellers  at  an  average  of  not  less  than  a  penny  per 
mile,  so  that  passengers,  weight  for  weight,  will  probably 
yield  from  nine  to  twelve  times  the  receipts  that  are  derived 
from  goods  traffic.  But  it  must  not  be  forgotten  that  in 
working  passenger  traffic  the  expenses  are  much  greater ; 
that  the  net  or  paying  load  carried  is  always  much  less, 
relatively  to  the  gross  load ;  and  that  the  higher  average 
rate  of  speed  compels  a  much  higher  cost  for  maintenance, 
&c.,  relatively  to  results.*  Hence,  in  many  cases,  it  costs 
more  to  transport  a  single  passenger  one  mile  than  it 
does  to  carry  a  ton  of  traffic  the  same  distance. 

^  It  is  important  to  distinguish  between  the  actual  cost  of  the  road  and 
equipment  and  the  total  nominal  capital,  since  the  latter  is  often  very 
largely  made  up  of  "  watered  "  stocks,  which  form  no  necessary  part  of  the 
cost  of  the  undertakings.     This  subject  is  also  referred  to  at  p.  323. 

^  A  recent  report  of  the  Pennsylvania  Railway  Company  shows  that  the 
earnings  per  passenger  per  mile  average  1. 1 2d.,  as  compared  with  a44d. 
fur  a  ton  of  goods  traffic ;  the  working  expenses,  o.8od.,  as  compared  with 
o.27d. ;  and  the  net  receipts,  0.33d.,  as  compared  with  o.2od. 
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On  the  other  hand,  however,  it  should  be  observed  that 
the  mineral  traffic  usually  occupies  the  line  for  a  much 
longer  period  than  the  passenger;  that  the  passenger 
carriages  are,  or  ought  to  be,  always  running,  while 
mineral  and  merchandise  wagons  are,  perhaps,  less  than 
half  their  time  in  motion ;  and,  finally,  that  minerals  and 
merchandise  involve  a  great  deal  of  labour  in  loading, 
unloading,  covering,  collecting  and  deUvering,  Ac.,  whereas 
passengers  load  and  unload,  collect  and  deliver,  themselves. 

But  whether  passenger  traffic  as  a  whole,  or  goods 
traffic  as  a  whole,  is  the  more  remunerative,  it  is  easy  to 
show  that,  so  far  as  passenger  traffic  is  remunerative  at 
all,  it  is  so  mainly,  if  not  entirely,  as  regards  the  third 
class.  This  fact  may  be  tested  by  an  examination  of  the 
financial  results  of  working  first  and  third  class  carriages 
on  the  Midland  and  Great  Western  Railways,  which  are 
not  usually  regarded  as  badly-managed  lines.  The  official 
returns  of  receipts  on  these  systems  from  first,  second, 
and  third  class  traffic,  and  the  average  numbers  of  pas- 
sengers carried  by  each  description  of  carriage,  show  the 
following  results : — 


Midland  Railway. 

Great  Western. 

1876. 

1885. 

X876. 

1885. 

Average  receipU  per  earriaje — 
First  class         .... 
Second  class     .... 
Third  class        .... 

;{:6i3 

a  •  • 

775 

£330 

•  •  • 

885 

£711 

1. 113 
1,097 

£S^3 

973 
1,038 

Average    number    of   passengen 
carried — 

Number. 

Number. 

Number. 

Number. 

First  claM         .... 
Second  class     .... 
Third  class       .... 

4,195 

•  •  • 

16,000 

1,944 
17,765 

3,938 
12,950 

23,068 

2,800 
11,106 
21,647. 

These  figures  may  or  may  not  be  corroborated  by  those 
that  would  be  brought  out  by  a  similar  analysis  of  the 
accounts  of  the  other  leading  companies.     It  is,  however, 
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more  than  likely  that  they  are  only  typical  of  the  country 
as  a  whole.  In  the  absence  of  details  of  the  numbers  of 
carriages  of  each  class  on  Continental  lines,  we  are  unable 
to  make  any  comparison  of  one  country  with  another. 

Such  as  they  are,  the  figures  show  the  following  re- 
markable facts  as  regards  the  Midland  Railway : — 

That  between  1876  and  1885  the  average  receipts 
from  each  first-class  carriage  decreased  by 
£283  per  annum,  or  46  per  cent. 

That  in  the  same  interval  the  receipts  from  each 
third-class  carriage  increased  by  ;£^  1 10,  or  14 
per  cent. 

That  between  1876  and  1885  the  averacra  number 

decreased  by  225  i,  or  54  per  cent. 

That  within  the  same  interval  the  average  number 
of  passengers  for  each  third-class  carriage  in- 
creased by  1765,  or  about  10  per  cent. 

That  in  1 885  each  third-class  carriage  earned  nearly 
three  times  as  much  as  each  first-class,  and 
carried  nine  times  as  many  passengers.^ 

Another  important  fact  that  appears  to  be  clearly 
established  by  these  figures  is  that  second-class  carriages 
are  a  greater  source  of  profit  than  first-class,  and  not  far 
short  of  being  as  remunerative  as  carriages  of  the  third 
class.  It  will  be  observed  that  on  the  Great  Western 
Railway  the  average  receipts  per  second-class  carriage 
fell  from  ;£^i  1 13  to  £973  per  annum  between  1876  and 
1885,  while  first-class  vehicles  show  a  concurrent  fall 
from  £yi  I  to  ;^ 5 1 3.      At  the  latter  date  each  second- 

^  Both  the  Midland  and  the  Great  Western  Railways  have  a  large 
number  of  composite  carriages.  These  introduce  a  disturbing  element, 
which  has  been  dealt  with  by  dividing  the  composites  equally  between 
first  and  third  class  in  the  case  of  the  Midland,  and  between  first,  second, 
and  third-class  in  the  case  of  the  Great  Western.  This  division  is  not 
likely  to  be  perfectly  accurate,  but  tlie  limits  of  possible  error  will  not  be 
very  wide. 
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class  carriage  had  earned  ;^46o  per  annum,  or  about 
90  per  cent.,  more  than  each  first-class  carriage,  which 
does  not  appear  to  support  the  often-expressed  opinion 
that  second-class  vehicles  are  infinitely  less  productive, 
and  ought,  therefore,  to  be  abolished.  That  this  is  not 
the  opinion  of  railway  managers  generally  is  shown  by 
the  limited  extent  to  which  the  example  of  the  Midland, 
in  getting  rid  of  the  second  class  entirely,  has  been 
followed. 

It  may  not  be  deemed  irrelevant  to  the  purpose  of 
this  chapter  if  we  make  some  observations  in  reference 
to  the  subject  of  railway  statistics — not  in  a  carping  or 
fault-finding  spirit,  but  with  a  view  to  the  friendly  con- 
sideration of  those  concerned. 

It  cannot  be  said  that  the  summary  of  railway  statistics 
with  which  the  British  public  is  supplied  by  the  Board 
of  Trade  in  the  annual  "  Statistical  Abstract  of  the  Prin- 
cipal and  other  Foreign  Countries  "  is  quite  what  it  ought 
to  be.  On  the  contrary,  it  is  extremely  diflScult  to  make 
such  a  use  of  the  figures  given  as  to  establish  anything 
Uke  reUable  comparisons  of  one  period  or  one  country  with 
another.  The  returns  of  no  two  countries  are  constructed 
on  the  same  plan,  and  it  looks  as  if  each  table  had  been 
drawn  up  by  a  difierent  abstractor,  without  any  reference 
to  the  control  of  a  superintendent  whose  business  should 
be  to  see  that  there  is  at  any  rate  some  degree  of  paral- 
lelism and  uniformity  in  the  figures.  Nor  is  this  all. 
The  figures  for  the  same  country  are  not  constructed  on 
the  same  plan  from  one  year  to  another.  Thus,  in  the 
case  of  the  United  States,  we  find  in  the  "  Abstract "  for 
1879-80  that  the  second  item  in  the  table  is  "the  dis- 
tance travelled  by  locomotives,  but  in  that  for  1884  no 
such  entry  occurs.  In  the  former  year,  we  have  the  total 
working  expenses;  in  the  latter,  nothing  of  the  kind. 
Many  similar  cases  might  be  cited. 

What  is  now  more  particularly  required  is,  that  the 
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Board  of  Trade  should  undertake  the  consideration  of 
how  far  the  data  recorded  in  the  '^  Statistical  Abstracts  " 
can  be  tabulated  on  an  uniform  plan.  There  is  no  real 
difficulty  in  the  way  of  accomplishing  this  result  All 
the  railways  in  Europe  now  keep  their  accounts  on  a 
tolerably  uniform  system,  so  far  as  essential  data  are  con- 
cerned.    They  all  show — 

1.  The  cost  of  construction. 

2.  The  gross  and  net  revenue. 

3.  The  rolling  stock  employed. 

4.  The   number   of  passengers  carried    and    receipts 

therefrom. 

5.  The  tons  of  goods  carried  and  the  receipts  therefirom. 

6.  The  ton-mile  passenger  and  goods  traffic. 

7.  The  working  expenses. 

8.  The  percentage   of  net  receipts  on   cost  of  con- 

struction. 

9.  The  number^  causes,  and  results  of  accidents. 

And  many  of  them,  especially  the  German  and  Belgium 
lines,  furnish  much  fuller  information  still.  But  if  ihe 
foregoing  details  were  recorded  for  every  country  dealt 
with  in  the  "Statistical  Abstract,"  there  would  be  no 
need  to  complain  of  want  of  essential  facts,  since  no 
further  details  would  be  required  to  enable  railway 
authorities  and  shareholders  to  get  at  the  actual  circum- 
stances of  the  railways  of  each  country. 
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PENDING  PROBLEMS. 


ClASSinCATION    OF    GoODS. 

One  of  the  most  constant  sources  of  complaint  and 
irritation  on  the  part  of  traders  is  the  absence  of  uni- 
formity in  the  classification  adopted  by  the  different  rail- 
way companies.  This  matter  is,  in  truth,  in  a  most 
confusing  and  unsatisfactory  state,  since  scarcely  any  two 
companies  adopt  precisely  the  same  classification  for  their 
own  purposes,  although  there  is  a  clearing-house  classifi- 
cation common  to  all;  and  in  every  case  articles  are 
classified  without  any  obvious  rule  or  principle  in  refer- 
ence to  their  weight,  their  bulk,  their  value,  their  destina- 
tion, or  their  characteristics  otherwise. 

These  facts  have  from  time  to  time  occupied  the  atten- 
tion of  several  Select  Committees  and  Eoyal  Commissions. 
They  are  ever  present  to  the  trading  public,  and  they  have 
long  called  loudly  for  amendment^  although  hitherto  with- 
out effect 

The  usual  classification  adopted  provides  for  five  ordi- 
nary classes,  and  a  special  and  mineral  class  as  weU.  The 
clearing-house  classification  is  arranged  on  the  same  plan, 
and  includes  something  like  2CXX)  different  articles,  but  it 
is  liable  to  be  varied  and  revised  from  time  to  time,  so  as 
to  bring  it  up  to  the  requirements  of  the  day. 

When  a  railway  company  is  desirous  of  making  a  special 
rate  for  some  particular  article  included  in  one  of  the  five 
classes^  it  makes  an  agreement  with  the  other  companies 
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over  whose  line  the  article  is  to  pass,  and  then  notifies  to 
the  clearing-house  that  the  article  is  placed  in  the  special 
class  so  far  as  those  railways  are  concerned,  or  moved  to  a 
different  class  from  the  clearing-house  classification. 

The  Boyal  Commission  of  1867  expressed  the  opinion 
''  that  the  clearing-house  classification  should  be  made  the 
basis  of  the  classification  adopted  in  Acts  of  Parliament. 
The  enumeration  and  classification  should  be  stated  at 
length  in  a  general  Act.  It  would  then  only  be  necessary 
in  the  special  Acts  of  the  railway  companies  to  refer  to 
the  general  Act,  and  to  enact  the  maximum  tolls  or 
charges  applicable  to  each  class,  instead  of  imperfectly 
enumerating  articles  in  each  class,  as  is  now  done.  If, 
however,  the  circumstances  of  any  particular  railway,  or 
of  the  district  in  which  such  railway  is  situated,  should 
render  it  expedient  that  the  rate  on  any  enumerated 
article  should  be  different  from  that  necessary  for  the 
other  enumerated  articles  in  the  same  class  as  prescribed 
in  the  general  Act,  it  should  be  mentioned  in  the  adver- 
tisement required  by  the  standing  orders  before  intro- 
ducing the  BilL  It  would  then  rest  with  Parliament  to 
decide  whether  it  would  allow  a  departure  from  the 
general  Act.  Existing  railway  companies,  in  whose  Acts 
of  Parliament  the  classification  is  essentially  different 
from  the  clearing-house  classification,  should  apply  for 
short  Acts  of  Parliament  to  arrange  their  existing  maxi- 
mum tolls  as  nearly  as  possible  to  meet  the  new  classifi- 
cation. It  would  still  be  competent  for  companies  to  vary 
their  charges  within  the  limits  of  the  maximum  prescribed 
by  the  special  Acts." 

These  recommendations  have  up  to  the  present  time 
remained  a  dead  letter.  The  subject  meanwhile  has  not 
been  permitted  to  sleep  entirely.  It  occupied  a  large 
share  of  the  attention  of  the  Select  Committee  of  1882, 
which  made  a  report  that  was  practically  an  echo  of  that 
of  the  Devonshire  Commission  fifteen  years  before,  re- 
marking that "  the  classification  of  goods  is  very  imperfect, 
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and  no  uniformity  in  rating  is  observed,  either  as  between 
the  Acts  of  different  companies,  or  among  the  various 
special  Acts  of  the  same  company."  They  added  that 
"  almost  every  railway  company  levies  rates  under  several 
Acts,  applicable  to  different  portions  of  its  system,  and  in 
some  cases  reference  must  be  had  to  more  than  fifty  Acts 
to  determine  the  various  rates  the  company  is  authorised 
to  charge ; "  that  "  it  is  usually  provided  that  all  articles 
not  enumerated" — of  which  there  are  many — "may  be 
charged  at  the  highest  rate  authorised ; "  and  that  "  it  is 
thus  extremely  difficult  for  a  trader  to  discover  on  an 
extensive  system  the  maximum  legal  rate  for  the  convey- 
ance of  any  particular  kind  of  goods." 

In  the  session  of  1885  a  number  of  the  leading  British 
railway  companies  introduced  into  Parliament  Bills  that 
were  intended,  among  other  things,  to  meet  the  recom- 
mendation of  the  Select  Committee  of  1882,  "that  one 
uniform  classification  of  goods  be  adopted  over  the  whole 
railway  system."  The  opposition  that  was  offered  to  these 
Bills  was  so  great  that  they  had  to  be  withdrawn;  but  they 
are  nevertheless  important  as  indicating  the  views  enter- 
tained by  the  railway  interest  respecting  the  classification 
that  it  is  desirable  to  adopt.  That  classification  provided 
for  two  mineral  classes,  one  special  class,  and  five  ordinary 
classes.  In  the  two  mineral  classes  about  fifty-six  dif- 
ferent commodities  were  enumerated ;  in  the  special  class, 
about  three  hundred ;  in  the  first  class,  about  three  hun- 
dred and  sixty ;  in  the  second  class,  about  four  hundred ; 
in  the  third  class,  about  five  hundred ;  in  the  fourth  class, 
about  two  hundred  and  eighty ;  and  in  the  fifth  class,  less 
than  two  hundred.  The  total  number  of  articles  enume- 
rated was  thus  a  little  over  two  thousand,  but  it  is  need- 
less to  add  that  even  this  classification  laboured  under  the 
defect  of  leaving  many  commodities  unclassed,  and  there- 
fore liable  to  be  charged  at  the  highest  rate.  The  group- 
ing of  the  different  articles,  moreover,  left  much  to  be 
desired.    Those  which  were  similar  in  character  were  not 
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enumerated  in  the  same  class.  Why,  for  example,  should 
cement  be  placed  in  the  mineral  and  asphaltum  in  the 
special  class  ?  Or  why  should  bog  ore  for  gas  purifying 
be  placed  in  the  former,  and  ores  of  antimony,  copper,  and 
lead  in  the  latter  ?  Or,  again,  why  should  carrots  find 
their  way  into  the  special,  and  parsnips  into  the  first, 
class  ?  Similarly  egregious  anomalies  might  be  multiplied 
ad  infinitv/m. 

On  a  survey  of  the  whole  matter,  it  appears  to  be  desir- 
able that  the  Board  of  Trade  or  the  Government  of  the 
day,  in  dealing  with  this  question,  should  call  in  the  aid  of 
experts  in  each  of  the  different  industries  of  which  either 
the  raw  materials  or  the  manufactured  products  require 
to  be  classified,  and  make  the  classification  arrangements, 
with  their  special  knowledge,  a  matter  of  negotiation  with 
the  railway  companies.  It  would  seem  as  if  the  railway 
companies  themselves  had  more  to  gain  than  they  are 
likely  to  lose  by  such  an  arrangement  It  cannot  be  to 
their  permanent  interest,  scarcely  even  to  their  imme- 
diate advantage,  to  perpetuate  any  serious  cause  of  friction 
and  dispute  with  their  customers.  How  can  it  possibly 
afiect  their  ultimate  interests  whether  carrots  and  pars- 
nips are  placed  in  the  same  or  different  classes  ?  But  to 
the  agriculturist  this  is  a  matter  of  deep  concern,  since 
the  grower  of  parsnips  cannot  but  feel  aggrieved  if  he  has 
to  pay  more  for  the  transport  of  his  produce  than  the 
grower  of  carrots ;  and  the  grievance  may  even  lead  to  his 
discontinuing  altogether  the  growth  of  that  commodity. 
The  railway  boards  are  generally  advised  by  shrewd  and 
capable  men ;  but  no  man  can  know,  or  be  expected  to 
know,  everything ;  and  the  technical  knowledge  necessary 
to  a  perfect  and  uniform  classification  is  only  likely  to 
be  available  in  the  way  we  have  suggested. 
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Terminal  Charges. 

There  is  no  question  that  has  ever  arisen  between  rail- 
way companies  and  their  customers  with  reference  to  which 
there  has  been  so  much  uncertainty,  perplexity,  litigation, 
and  annoyance  as  that  of  terminal  charges. 

The  history  of  terminal  charges  is  a  very  long  and  a 
very  unsatisfactory  one.  Originally  the  maximum  mile- 
age rate  for  distances  beyond  six  miles  was  intended  to 
cover  all  services  of  loading  and  unloading;  but  about 
the  year  1841  a  "short  distance"  clause  began  to  be  intro- 
duced into  the  several  Acts,  the  object  of  which  was  to 
remunerate  a  company  in  cases  where  the  traffic  was  car- 
ried so  short  a  distance  that  the  mere  mileage  rate  would 
not  cover  such  expenses. 

Since  then  nearly  every  special  Bailway  Act  has  con- 
tained a  clause  enabling  the  companies  to  make  some 
additional  charges  for  the  special  services  referred  to. 

In  some  Acts  of  the  session  of  i860,  the  clauses  limit- 
ing the  maximum  rates  of  charge  are  followed  by  a 
proviso  authorising  the  railway  company  to  demand  **  a 
further  reasonable  sum  for  collection  and  delivery  of 
goods  and  other  services."  In  one  Act  ^  the  clause  speci- 
fies ''a  reasonable  sum  for  warehousing  and  wharfage." 
In  other  cases,  companies  are  authorised  to  charge  a 
reasonable  sum  for  the  use  of  stations  and  sidings,  ''in 
addition  to  their  tolls  and  charges  for  loading,  covering, 
and  unloading  goods." 

The  Devonshire  Commission  reported  in  1867  that  "  if 
a  railway  company  provide  special  means  for  facilitating 
loading,  covering,  and  unloading,  or  allow  goods  to  remain 
in  their  stations  beyond  a  reasonable  time,  they  would 
apparently,  under  their  powers,  and  the  intentions  of  Par- 
liament, be  enabled  to  charge  for  such  services."  It  is 
added  that  railway  companies  would  seem,  in  addition,  to 
make  charges  for  the  expense  of  constructing  and  working 

^  Great  Eastern  Railway  Act^  1862. 
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sidings  ;  but  this  is  spoken  of  as  if  it  were  not  an  extra 
authorised  by  Parliament. 

Under,  the  Clearing-house  regulations,  there  is  a  fixed 
terminal  charge  of  4s.  per  ton  at  each  end  for  the  country, 
and  8s.  6d.  for  London,  which  is  credited  to  the  companies 
who  receive  and  deliver  the  traffic. 

In  the  United  States,  there  is  no  such  thing  as  terminal 
railway  charges  as  they  are  generally  understood  in  Great 
Britsdn.  But  it  is  probable  that  there  is  something  like 
their  equivalent  in  the  charges  of  the  express  companies 
which  take  the  traffic  from  the  station  to  its  ultimate 
destination.  So  far  as  the  railway  companies  themselves 
are  concerned,  they  only  begin  to  deal  with  the  traffic 
after  it  is  placed  on  their  several  systems,  and  they  leave 
the  collection  and  delivery  to  consigners  and  consignees. 
There  is,  however,  so  much  competition  for  this  work 
among  the  numerous  express  companies  that  the  public 
can  usually  depend  upon  fairly  reasonable  charges  being 
demanded.  The  rates  quoted  by  the  railways  in  the 
United  States  invariably  include  the  use  of  trucks. 

In  Germany,  there  are  recognised  and  fixed  terminal 
charges,  varying  from  is.  2d.  to  2s.  per  ton,  the  charge 
within  these  limits  increasinor  with  the  distance  ^  for  floods 
carried  in  lots  of  less  than  five  tons.  Such  goods  are, 
however,  loaded  and  unloaded  free  of  charge.  In  the 
case  of  larger  loads,  the  charges  for  transport  are  lower, 
but  the  loading  and  unloading  is  done  by  the  freighters, 
or,  if  these  services  are  performed  by  the  railways,  a 
charge  is  made  of  6d.  per  ton  for  loading,  and  the  same 
for  unloading.  In  Belgium  there  is  generally  a  terminal 
charge  of  lod.  per  ton;  and  in  Holland  this  charge  rises 
to  about  IS.  4d.  per  ton.^  In  France  the  terminal  charges 
usually  vary  from  J  franc  to  i  franc  per  ton. 

The  Keporb  of  the  Devonshire  Commission  contains 
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^  Sir  B.  Samuelson's  Report  on  the  Railway  Goods  Tariffs  of  Germany 
Holland,  and  Belgium,  1855. 
5  Ibid 
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many  glaring  examples  of  the  character  and  variety  of 
terminal  charges.  In  many  cases  quoted  the  terminal 
charges  are  equal  to  the  cost  of  haulage,  and  in  some 
cases  they  even  exceed  that  cost  According  to  a  state- 
ment given  by  the  North  Staflfordshire  Eailway  Company, 
the  rate  from  Stoke  to  Crewe  appears  to  be  8s.  4d.  per 
ton,  and  8s.  more  is  charged  for  cartage  terminals.  Again, 
the  same  company  showed  a  charge  of  6s.  per  ton  from 
Stoke  to  Norton  Bridge,  and  5s.  6d.  terminals  in  addition. 
Many  similar  examples  might  be  quoted.  And  yet  Mr. 
P.  Morris,  the  manager  of  this  company,  admitted  that 
the  actual  cost  of  terminal  charges  upon  goods  traffic 
generally  did  not  exceed  2S.  3d.  per  ton. 

It  appears  to  be  generally  felt  that  the  authority  given 
under  so  many  Acts  of  Parliament  to  levy  terminal  charges 
should  not  be  withdrawn  from  the  railway  companies 
altogether.  In  Mr.  Mundella's  Bill  of  1886,  provision  was 
made  for  the  maintenance  of  those  charges  on  a  reason- 
able scale.  But  the  question  thereupon  arises, "  What  are 
reasonable  terminal  charges,  and  on  what  basis  should 
they  rest  V*  It  is  difficult  to  frame  rules  that  will  equally 
apply  to  all  the  many  complex  cases  that  are  likely  to 
arise.  Eailway  companies  claim,  for  example,  to  impose 
higher  terminal  charges  in  London  than  in  the  provinces, 
because  of  the  greater  cost  of  the  service.  Some  com- 
panies claim  a  right  to  make  a  profit  out  of  terminal 
services.  Again,  it  is  argued  on  behalf  of  the  railways 
that  the  expenses  of  collection  and  delivery  vary  so  much 
in  different  places  that  no  hard  and  fast  rule  can  be  laid 
down,  although,  as  we  have  seen,  such  charges  are  fixed  in 
Continental  countries.  It  has  also  been  contended  that  if 
uniform  terminal  charges  were  to  be  imposed,  they  would 
necessarily  be  so  heavy  as  to  be  prejudicial  in  many  cases 
where  they  would  not  otherwise  be  so.  This,  of  course, 
must  largely  depend  upon  what  terminal  charges  are 
meant  to  include.  If,  as  is  sometimes  contended,  they 
should  include  station  accommodation  generally  there  is 
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little  doubt  that  they  would  amount  in  the  aggregate  to  a 
large  sum.^  One  of  the  managers  of  a  leading  English 
railway  gravely  argued  with  the  writer  that  the  company 
was  not  bound  to  provide  these  station  facilities,  and  that 
they  might,  if  they  pleased,  deliver  their  merchandise 
traffic  in  an  open  field.  As  it  is,  they  have  undertaken 
the  cartage  of  the  traffic  as  well  as  its  railway  transport, 
and  in  many,  if  not  all,  cases  they  decline  to  allow  traders 
to  do  their  own  cartage.^ 

The  state  of  the  law,  so  far  as  the  matter  has  hitherto 
been  tested,  appears  to  be  such  as  to  establish  nothing  but 
uncertainty  and  confusion  as  regards  terminal  charges. 
In  one  important  case,'  Chief-Justice  Cockburn  held  that 
the  Company's  Acts  "  give  them  no  power  to  impose  tolls 
or  charges  for  collecting  and  delivering ; "  and  he  added 
that  "  it  is  palpably  an  abuse  of  their  powers,  if,  under  the 
name  of  a  charge  for  carrying  on  their  line,  they  impose, 
otherwise  than  with  the  consent  of  the  parties  concerned, 
a  charge  for  a  totally  diflTerent  thing."  In  a  more  recent 
case,^  in  which  the  railway  company  claimed  to  charge  for 
station  accommodation,  for  the  use  of  sidings,  and  for 
"weighing,  checking,  clerkage,  watching,  and  labelling," 
the  Railway  Commissioners  came  to  one  decision  and  the 
Queen's  Bench  Division  to  another,  which  was  quite  dif- 
ferent— the  Commissioners  holding  that  the  station  and 
siding  were  appendages  to  the  railway,  and  connected  with 
the  working  of  the  line,  so  that  the  Company  used  them 
as  carriers  on  their  line,  and  not  as  carriers  to  and  from 
the  termini ;  while  the  Queen's  Bench  Division  held  the 
contrary.     The  view  of  the  Commissioners  has,  however, 

^  Mr.  Cawkwell  infonned  the  Devonshire  Commission  in  iS66  that  the 
North-Western  had  at  that  time  expended  over  eight  millions,  or  nearly 
lo  per  cent,  of  their  total  capital  outlay,  oh  stations. 

*  Mr.  Grierson  informed  the  Duke  of  Devonshire's  Commission  that  the 
Great  Western  Company  allowed  freighters  to  do  their  own  cartage,  but 
that  the  practice  entailed  great  inconvenience. 

'  Bazendale  v.  the  Great  Western  Railway  Company. 

*  Hall  V.  Brighton  Railway  Company,  i886. 
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many  important  decisions  in  its  favour,  one  of  the  most 
recent  being  that  the  rate  clause  authorising  terminal 
charges  did  not  apply  to  the  company  as  toll-takers,  and 
that  in  loading  and  unloading,  &c.,  they  were  really  acting 
as  carriers.* 

The  Select  Committee  on  Railways  (rates  and  fares)  of 
1882,  after  pointing  out  that  some  confusion  had  arisen 
from  the  use  of  the  word  "  terminals,"  in  reference  alike  to 
the  cost  of  providing  stations,  sidings,  warehouses,  cranes, 
and  other  fixed  plant,  and  to  the  cost  of  providing  labour 
and  appliances  for  loading,  unloading,  covering,  collecting, 
and  delivering  traffic, — an  outlay  that  varies  in  respect  of 
different  descriptions  of  traffic — suggested  that  it  would  be 
well  if  these  charges  could  be  distinctly  classified  under 
the  two  headings  of  "  Station  Terminals  "  and  "  Handling 
Terminals."  Except  in  the  two  cases  of  the  Lancaster  and 
Carlisle  Act  of  1844,  and  the  North  Staffordshire  Act  of 
1880,  the  Committee  did  not  find  that  the  railway  com- 
panies had,  in  any  of  their  Acts^  been  authorised  to  make 
a  charge  for  the  "  use  of  stations."  They  were,  however, 
of  opinion  that  the  right  of  railway  companies  to  charge 
for  "  station  terminals  "  "  should  be  recognised  by  Parlia- 
ment, so  as  to  provide  by  a  general  Act  that  the  sums 
which  they  claimed  a  right  to  demand  for  terminals  of  any 
kind  at  each  station  shall  be  clearly  entered  in  the  rate- 
book, or  otherwise  publicly  notified  at  such  station,"  in 
order  that  the  public  should  be  in  a  position  to  challenge 
before  the  Kailway  Commissioners  the  reasonableness  of 
the  sum  so  charged. 

As  the  case  stands  at  present,  the  railway  companies  are 
accustomed,  under  the  cover  of  their  authority  to  exact 
terminal  charges,  to  transgress  the  limits  of  their  maxi- 
mum rates.  But  of  the  total  rate  made  for  transportation, 
the  companies  seldom  or  never  separate  the  carrying  from 
the  terminal  charge.    They  have  shown  very  little  disposi- 

^  Aberdeen  Commeicial  Company  v.  Great  North  of  Scotland  Railway 
CoDipany. 
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tion  to  cany  out  the  recommendations  of  the  Devonshire 
Commission — namely,  that  terminal  charges  should  be 
defined  to  be  charges  for  all  services  rendered  by  the  rail- 
way company  beyond  conveyance  from  station  to  station ; 
that  they  should  be  based  upon  the  expenses  incurred  in 
the  receipt  and  delivery  of  the  goods  on  and  from  the  line ; 
that  they  should  be  required  to  notify  publicly  at  each 
station  the  charge  they  make  for  such  terminal  services ; 
and  that,  at  the  request  of  a  freighter,  they  should  be  re- 
quired to  separate  these  charges  from  the  mileage  rate  in 
their  account  with  him. 

The  character  and  extent  of  the  terminal  charges 
claimed  by  railway  companies  may  be  judged  from  the 
particulars  given  in  the  case  of  Kempson  v.  Great  Western 
Bail  way  Company  (1884)  in  which  the  company  claimed 
to  be  entitled  to  charge  for— 

(i.)  Provision  of  station  accommodation. 

(2.)  Shunting  and  placing  wagons  into  position  for 
loading  and  haulage  to  the  place  where  they  are  picked 
up  by  the  train,  including  use  of  junctions  and  expenses 
of  working  the  same. 

(3.)  Advising  the  applicants  of  the  receipt  by  the  com- 
pany of  each  consignment  to  the  applicants'  order,  and 
asking  for  their  instructions,  with  incidental  clerkage, 
stationery,  and  stamps. 

(4.)  Weighing,  checking,  clerkage,  watching,  and  label- 
ling. 

(5.)  Provision  of  station  accommodation  at  destination 
of  traflBc. 

(6.)  Shunting  and  placing  wagons  in  position  for  un- 
loading at  such  destination,  with  use  of  junctions  and 
expenses  of  working  same. 

(7.)  The  applicants  always  requiring  the  goods  to  be 
sent  to  destination  to  their  order,  advising  them  at  their 
request  of  their  arrival  at  destination,  with  clerkage, 
stationery,  and  stamps. 

(8.)  Clerkage,  checking,  and  watching  at  destination. 
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The  Railway  Company  also  claimed  that,  either  as  a 
separate  item,  or  by  a  proper  increase  of  each  of  the  other 
items,  they  were  entitled  to  charge  a  fair  amount  as  repre- 
senting the  profit  in  respect  of  the  business  carried  by 
them,  and  the  risk  therein  incurred. 

It  is  impossible  to  allocate  precisely  to  each  of  above 
heads  of  claim,  all  of  which  are  incident  to  the  duty  or 
business  of  carriers,  an  exact  amount,  and  the  company 
claimed  to  be  entitled,  if  they  should  deem  it  necessary  so 
to  do,  to  apply  the  rate  of  charge  made  under  one  of  the 
above  heads,  or  of  the  heads  mentioned  in  the  application, 
to  any  other.^ 

Whatever  course  may  be  taken  by  Parliament  in  refer- 
ence to  the  vexed  question  of  terminals,  it  appears  to  be 
necessary  to  provide  for  a  maximum  terminal  rate.  This 
has  been  attempted  more  than  once  already,  but  without 
success.  In  1861  the  question  was  raised  before  Lord 
Bedesdale  and  a  Committee  of  the  House  of  Lords,  and 
the  chairman  of  Committees  named  a  terminal  which  the 
railway  companies,  with  one  or  two  exceptions,  were 
willing  to  accept  as  a  settlement;  but  the  coal  trade 
objected  to  the  proposal  as  affecting  minerals,  and  their 
opposition  led  to  the  matter  being  shelved.  It  was  then 
proposed  to  have  two  terminal  rates,  one  for  mineral,  and 
another  for  general  merchandise  traffic;  and  these  were 
further  to  be  varied  as  between  the  metropolis  and  the 
provinces. 

The  cost  of  the  terminal  services,  whatever  it  may  be 
ought,  not  greatly  to  vary  as  between  one  railway  and 
another  for  the  same  description  of  merchandise.  As 
regards  mineral  traffic,  it  may  be  ascertained  and  stated 
with  absolute  precision.  As  regards  merchandise,  it  is 
likely,  within  narrow  limits,  to  vary  according  to  the 
character  of  the  traffic,  &c.  But  at  present  no  two  com- 
panies appear  to  charge  precisely  the  same  sum  for  pre- 
cisely the  same  services ;  and  if  terminals  are  to  be  recog- 

^  The  Journal  of  the  Railway  and  Canal  Tradert,  December  1884.      ^^ 
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nised  at  all,  this  should,  as  far  as  possible,  be  made  a 
compulsory  requirement. 

» 
Eailroad  "Pooling"  Combinations. 

In  the  United  States,  there  is  a  system  commonly  known 
as  "  pooling,"  or  dividing  the  trafl&c  receipts,  which  has  for 
a  number  of  years  past  been  adopted  by  a  large  number 
of  the  leading  railways. 

This  system  has  no  exact  counterpart  in  other  countries. 
In  the  United  Kingdom,  much  the  same  results  are  arrived 
at  by  an  arrangement  as  to  the  rates  and  fares  to  be  charged 
by  different  companies  running  to  the  same  points  from 
the  same  termini.  Thus,  for  example,  the  distance  be- 
tween London  and  Birmingham  is  1 1 3  miles  by  the  North- 
Western,  and  1 29 J  miles  by  the  Great  Western,  and  yet 
both  charge  the  same  fares.  Again,  between  London  and 
Leeds  by  the  Great  Northern  is  186  miles,  and  by  the 
North-Western  226  miles,  but  the  fares  are  identical  on 
both  lines.     Many  similar  cases  could  be  quoted. 

On  the  Continent  of  Europe  neither  system  obtains  to 
any  material  extent,  since  it  seldom  happens  that  there  is 
more  than  one  route  to  travel  by.  In  France,  for  example, 
if  it  is  proposed  to  travel  from  Paris  to  Marseilles,  Bor- 
deaux, or  any  other  large  centre,  there  is  only  one  route 
available.  In  Germany  it  is  much  the  same.  To  distant 
points  there  are,  it  is  true,  often  a  plurality  of  routes  at 
command,  as,  for  example,  the  two  lines  to  Vienna,  vid 
Munich  and  Dresden,  respectively;  but  in  almost  every 
case,  the  rule  adopted  is  to  charge  according  to  distance. 

In  the  United  States,  where  "pooling"  has  assumed  the 
dimensions  of  a  national  problem  of  the  gravest  import- 
ance, there  were  in  1880  only  two  railways  engaged  in 
trans-Continental  transportation — the  Union  Pacific  and 
the  Central  Pacific.  At  the  present  time,  however,  there 
are  eleven  different  companies  competing  sharply  for  this 
traflBc.  These  companies  for  a  time  engaged  in  a  war  of 
rates.     Eeceipts  from  traflBc  were  thereby  greatly  reduced. 
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Many  railway  companies  became  seriously  embarrassed. 
Others  were  driven  into  bankruptcy.  At  last  it  was 
determined  to  put  in  force  George  Stephenson's  apoph* 
thegm  that ''  where  combination  is  possible  competition  is 
impossible ; ''  and  the  different  companies  made  arrange- 
ments to  protect  themselves  against  themselves. 

It  is  claimed  by  their  authors  and  advocates  that  pool- 
ing agreements  establish  over  their  constituent  members 
a  sort  of  government  having  jurisdiction — 

(i.)  As  to  the  apportionment  of  the  traffic 

(2.)  As  to  the  establishment  of  the  rates  which  shall  be 
charged  for  transport  of  goods  of  various  classes,  and  the 
maintenance  of  such  rates. 

(3.)  As  to  rendering  such  returns,  either  to  each  other 
or  to  a  joint  agent,  as  may  be  required  to  enable  the 
managers  of  each  line  to  know  what  amount  of  traffic 
competing  lines  are  carrying. 

(4.)  As  to  the  determination  of  the  route  which  the 
traffic  shall  take  from  the  point  of  receipt  to  the  point  of 
destination. 

(5.)  As  to  the  division  or  pro- rating  of  rates  over  the 
different  roads  on  which  the  traffic  is  carried  in  each  case 
of  joint  service. 

(6.)  As  to  the  establishment  and  maintenance  of  an 
uniform  classification  of  rates. 

Pooling  agreements  are  usually  founded  upon  the 
relative  amount  of  traffic  which  each  company  may  have 
been  able  to  obtain  during  a  period  of  competition,  and 
upon  a  careful  estimate  of  the  ability  of  each  company  to 
secure  the  traffic.  But  as  the  relation  in  this  regard  of 
the  constituent  lines  to  each  other  is  constantly  changing, 
as  the  result  of  the  development  of  local  or  through  traffic, 
the  construction  of  new  roads,  the  formation  of  new 
combinations  and  agreements,  and  many  other  causes, 
there  is  a  constant  liability  to  revolt  and  disruption. 

It  seems,  nevertheless,  to  be  generally  admitted  that,  in 
the  United  States,  "  pools  "  have  not  been  without  a  bene- 
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ficial  inlBiuence.  They  have  prevented  unjust  discrimina- 
tions, through  special  secret  rates,  to  favoured  freighters ; 
they  have  prevented,  similarly,  unjust  discriminations 
against  towns  and  cities,  and  against  particular  States 
or  sections  of  the  country ;  they  have  tended  to  put  an 
end  to  constantly  fluctuating  rates ;  they  have  prevented 
the  absorption  of  the  weaker  lines  by  the  stronger,  and 
have  thus  conserved  the  elements  of  competition;  they 
have  tended  to  prevent  the  bankruptcy  of  the  great  rail- 
road corporations,  and  the  consequent  shocks  to  the 
financial  interests  of  the  country.  Moreover,  they  have 
not  hindered,  but  rather  assisted  to  promote,  the  extension 
of  transportation  facilities,  the  reduction  of  rates,  and  the 
development  of  traflBic. 

Upon  the  general  question  of  the  expediency  of  pool- 
ing agreements,  the  author's  friend,  Mr.  W.  P.  Shinn, 
remarks :  ^ — 

"  The  question  of  *  pooling  *  has  been  much  discussed, 
and  it  has  been  decided  by  an  Ohio  court  to  be  illegal 

**  Unrestricted  competition  between  carriers  is  not  an 
unquestionable  blessing.  It  must  be  conceded  that,  as 
a  rule,  carriers  must  charge  sutficient  to  pay  the  cost  of 
operation  and  a  reasonable  interest  on  the  investment. 
Anything  furnished  at  less  than  cost  is  liable  to  be  un- 
satisfactory. If  rates  are  below  cost  at  one  season,  they 
must  be  unreasonably  high  at  another,  in  order  to  keep 
up  the  average. 

"  Producers  and  consumers  are  more  interested  in  hav- 
ing rates  for  transportation  uniform,  steady,  and  reliable 
than  in  having  them  low. 

"Pooling  is  the  best  means  so  far  found  for  making 
and  keeping  rates  uniform,  steady,  and  reasonable;  and 
if  they  are  so  the  public  is  not  injured. 

"  If,  therefore,  pooling  be  not  clearly  legal,  it  should  be 
put  under  the  sanction  of  law  by  a  statutory  provision  to 
that  effect." 

J  ^  The  Relations  of  Railways  to  the  State,  p.  1 1. 
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Discriminations  and  Unequal  Kates. 

There  has  always  been  a  feud  between  the  railways  and 
a  section  or  sections  of  the  community  whom  they  serve 
in  respect  of  real  or  supposed  inequality  of  treatment,  as 
between  different  districts  and  different  individuals.  The 
feud  is  as  unsettled  and  as  keen  to-day  as  it  was  in  the 
infancy  of  the  system.  It  is  found  to  prevail  wherever 
railways  have  been  established.  It  has  everywhere  pre- 
sented similar^  if  not  quite  the  same,  phases,  and  it  has  in 
the  great  majority  of  cases  been  found  incapable  of  solu- 
tion or  settlement. 

In  the  very  nature  of  the  case,  there  must  be  jealousy 
and  disagreements  on  such  a  subject  Hallways  are  like 
butchers  or  bakers  in  their  methods  and  laws.  When  a 
butcher  or  a  baker  finds  himself  a  monopolist,  he  generally 
keeps  up  his  price.  If  he  is  exposed  to  limited  competi- 
tions, he  makes  his  price  a  matter  of  arrangemeut.  If  the 
competition  is  so  keen  that  he  is  threatened  with  total 
loss  of  an  important  part  of  the  trade  he  is  aiming  and 
anxious  to  secure,  he  will  offer  very  special  inducements, 
in  order  to  avoid  the  threatened  loss. 

The  railway  companies  say,  in  effect,  that  if  the  trades- 
man sells  practically  without  profit,  or  at  mere  cost  price, 
in  order  to  secure  the  threatened  part  of  his  trade,  his 
regular  customers,  who  are  paying  the  ordinary  trade 
price,  and  who  would  pay  that  price  in  any  case,  are  no 
worse  off  But,  on  the  other  hand,  it  is  argued  that  rail- 
ways differ  from  ordinary  tradesmen  in  being,  for  the 
most  part,  great  monopolies — ^that  if  a  tradesman  discri- 
minates between  his  customers,  those  against  whom  the 
discrimination  is  exercised  have  genertdly  a  remedy  in 
going  elsewhere,  or  setting  up  an  opposition  shop,  whereas 
with  a  railway  no  such  resource  is  open.  This,  again,  is 
true  as  regards  the  great  majority  of  cases.    The  total 


520  RAILWAY  PROBLEMS. 

number  of  stations  in  the  United  Kingdom  may  now  pos- 
sibly be  over  5000.  Of  that  number  more  than  one-half 
are  absolutely  without  competition,  whether  by  sea  or 
land,  by  road  or  by  canal.  The  railway  companies  make 
no  secret  of  the  fact  that  in  the  entire  absence  of  competi- 
tion they  are  accustomed  to  charge  higher  rates  than  they 
usually  do  when  they  have  competition  to  meet  Their 
justification  is,  of  course,  that  if  they  did  not  quote  lower 
competitive  rates  they  would  lose  the  traflSc  entirely. 
They  deny  that  the  acquisition  of  such  traffic  by  such 
diflferentiation  is  an  injustice  to  any  one.  The  ordinary 
trader  would  not,  they  say,  secure  any  lower  rates  even  if 
these  special  rates  were  not  quoted.  Nay,  they  go  still 
further,  and  maintain  that  the  fact  of  their  being  able 
thus  to  secure  otherwise  doubtful  traffic  by  quoting 
specially  low  rates  is  a  positive  advantage  to  the  regular 
traders,  whose  rates  are  normal,  because  the  greater  the 
volume  of  traffic  over  which  the  working  cost  is  spread, 
the  larger  will  be  the  amount  of  net  revenue  available  for 
distribution — for  creating  additional  facilities,  for  generally 
lowering  rates,  and  for  dividend  purposes. 

The  perils  that  beset  the  unprivileged  trader  by  the 
arbitrary  discrimination  of  rates  were  recognised  and  pro- 
vided for  at  an  early  period  in  railway  history. 

The  Railway  Clauses  Consolidation  Act  gives  a  railway 
company  power  to  vary  its  rates  within  its  Parliamentary 
maximum,  *' provided  that  all  such  tolls  be  at  all  times 
charged  equally  to  all  persons,  and  after  the  same  rate, 
whether  per  ton,  per  mile,  or  otherwise,"  and  it  is  further 
provided  that  "  no  reduction  or  advance  in  any  such  tolls 
shall  be  made,  either  directly  or  indirectly,  in  favour  of  or 
against  any  particular  company  or  person." 

The  same  principle  is  laid  down  by  the  Traffic  Act, 
which  enacts  that  "  no  company  shall  make  or  give  any 
undue  or  unreasonable  preference  or  advantage  in  favour 
of  any  particular  person  or  company  or  particular  descrip- 
tion of  traffic." 
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It  is  not  pretended  that  these  enactments  have  been 
scrupulously  observed.  On  the  contrary,  they  are  broken 
every  day,  by  nearly  every  railway  company  in  the  country. 
Their  strict  observance  has,  in  effect^  been  declared  to  be 
impossible,  even  by  Commissions  and  Committees  ap- 
pointed to  inquire  into  their  operation.^ 

What,  then,  are  the  remedies  at  the  command  of  traders 
in  cases  of  discrimination  ?  The  first  and  most  obvious  is 
the  limitations  imposed  upon  the  railway  companies  by 
their  maximum  rates.  If  these  are  exceeded,  the  com- 
panies may  be  proceeded  against  for  penalties.  The  next 
is  the  right  to  claim  damages  for  undue  preferences.  In 
England  this  is  one  of  the  questions  on  which  the  Bailway 
Commission  was  appointed  specially  to  adjudicate.  If  a 
railway  should  be  proved  to  allow  to  A  a  much  lower 
rate  than  it  does  to  B  from  the  same  points  to  the  same 
points,  this  would  clearly  be  at  once  a  breach  of  the 
general  acts  under  which  the  powers  of  the  company  were 
granted,  and  an  injustice  tending  to  the  serious  detriment 
of  B.  In  such  a  case  the  remedy  is  simple  and  clear,  but 
unfortunately  it  is  by  no  means  either  swift  or  sure,  since 
the  railway  company  may  harass  the  trader  by  appeals 
from  the  Bailway  Commission  to  superior  tribunals.  In 
Mr.'  Mundella's  BiU  of  1886,  express  provision  was  made 
for  an  appeal  from  the  order  or  decision  of  the  Commission. 
This  provision  was  strongly  opposed,  and  it  was  urged 
that  if  an  appeal  were  to  be  allowed  at  all,  it  should  only 
be  h/  leave  of  the  Commissioners,  which  seems  a  reasonable 
condition.  It  is  manifestly  of  the  first  importance  that 
whatever  remedy  or  means  of  redress  Parliament  may 
provide,  should  be  at  once  inexpensive,  summary,  and 
certain. 

^  The  Devonshire  Commission  considered  "that  it  would  not  be  ex- 
pedient, even  if  it  were  practicable,  to  adopt  any  legislation  which  would 
abolish  the  freedom  railway  companies  enjoy,  of  charging  what  sum  they 
deem  expedient  within  their  maximum  ratesi"  The  Select  Committee  of 
1881  came  to  almost  the  same  concloBion,  but  deprecated  illegal  charges 
and  undue  preferences. 
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We  have  already  observed  that  discriminatioDS  in 
railway  charges  are  not  by  any  means  peculiar  to  Eng« 
land.  Sixteen  years  ago  the  same  problem  exercised  the 
minds  of  the  farmers  of  the  Western  States  of  America, 
and  brought  about  the  well-known  Granger  movement, 
the  tendency  of  which  was  to  transfer  the  power  of  mak- 
ing rates  from  the  railway  companies  to  the  general  com- 
munity whom  they  served.  In  Illinois,  Iowa,  and  Minne- 
sota, laws  were  passed  prescribing  that  all  railway  rates 
should  be  reasonable  and  without  discrimiiiation.  lu 
Wisconsin  the  Legislature  went  still  Cuther,  and  estab- 
lished systems  of  rates  that  fuled  to  meet  the  cost  of 
working.  The  maintenance  of  these  regulations  was  ulti- 
mately upheld  by  the  Supreme  Court  of  the  United  States, 
and  the  American  people  have  ever  since  set  their  faces 
sternly  against  railway  discriminations.  Many  bills  have 
been  introduced  in  order  to  render  them  illegal.  One  of 
the  most  recent  (the  Beagan  Bill)  was  designed  to  get  rid 
of  both  local  and  personal  discrimination.  But  this  is 
thought  by  the  more  moderate  section  of  the  people  to  be 
going  too  far,  and  especially  if,  as  is  probable,  it  should 
prohibit  lower  through  rates  than  local  ones.^  The  matter 
is  still  unsettled,  and  apparently  likely  to  remain  so. 

It  has  been  much  the  same  on  the  Continent  of  Europe. 
In  March  last  the  French  Chamber  of  Deputies  held  four- 
teen different  sittings  on  this  very  question.  Some  com- 
plained that  the  incidence  of  goods  rates  is  unequal  and 
unfair ;  others  that  they  are  too  high ;  and  others,  again, 
that  they  press  unfairly  on  local  centres.  The  opportunity 
was  therefore  taken,  on  the  occasion  of  a  revision  of  the 
tariffs  of  some  of  the  leading  companies,  to  raise  the  Whole 
question,  alike  in  the  abstract  and  in  the  concrete.  It  was 
especially  insisted  that  the  import  rates,  which  allowed 

^  Mr.  Hadley  points  out,  in  his  excellent  work  on  transportation,  that  if 
the  railways  were  thus  compelled  to  level  up  their  through  rates,  grain 
would  be  sent  from  the  Wecrt  vid  Canada,  where  there  is  no  similar 
restriction. 
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foreign  produce  to  compete  in  French  markets  with  local 
or  home  produce,  required  revision.  The  specially  low 
rates  between  Marseilles  and  Paris,  Belfort,  &c.,  were 
severely  condemned,  and  the  reply  of  the  companies  was 
that  correspondingly  low  rates  were  charged  by  canal. 
Again,  although  the  French  companies  are  nominally 
bound  to  levy  their  rates  in  proportion  to  the  distance,  it 
was  argued  that  the  principle  was  departed  from  both  by 
having  breaks  called  palters,  and  by  the  so-called  tarifcCap* 
plication,  under  which  the  distances  are  given  in  two  sepa- 
rate columns,  one  of  them  having  the  real  distance  and  the 
other  a  reduced  distance  upon  which  the  rate  was  calculated. 
Many  specific  examples  of  the  evil  of  discrimination 
were  quoted.  One  of  the  most  important  was  that  of 
the  transport  of  corn,  which  is  carried  from  Dunkirk 
to  Paris  for  11  francs  85  cents,  although  the  charge 
made  for  inland  transport  over  the  same  difltanoe — ^from 
Qhateauroux  to  Paris — was  4^  francs  more.  In  this  case 
it  was  contended  that  the  inland  rate  should  be  lowered, 
to  meet  the  discrimination,  because  if  the  Dunkirk-Paris 
charge  were  raised  the  grain  would  come  equally  cheap 
by  river  and  canal.  After  considering  these  and  many 
other  specific  cases,  the  Chamber  decided  to  carry  on 
active  negotiations  with  the  various  railway  companies 
with  the  view  to  tariff  improvement,  and  strengthened  the 
present  Parliamentary  Commission,  which  is  required  to 
initiate  legislative  measures  that  are  calculated  to  main* 
tain  the  rights  and  the  action  of  the  State  in  matters  of 
railway  control  Such  a  resolution  appears  designed  to 
establish  and  perpetuate  a  state  of  antagonism  between 
the  railways  and  the  State ;  but  it  is  also  likely  to  lead 
to  improvements  in  the  existing  tariffs.  This  has  indeed 
already  come  to  pass,  for  the  Eastern  Railway  system^ 
which  had  recently  seventy-two  special  tariflfs,  has  now 
only  twenty-eight,  divided  into  twelve  groups  or  classes, 
with  rates  diminishing  in  regular  proportion  according  to 
the  distance. 
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So  far  as  the  railways  of  Great  Britain  are  concerned, 
they  are  perhaps  more  liable  to  the  sin  of  discrimination 
than  those  of  any  other  European  country.  Our  import 
trade  is  much  larger  and  more  varied.  We  have  a  multi- 
tude of  industrial  and  commercial  interests  constantly  press- 
ing for  consideration.  The  number  of  rates  is  consequently 
legion.  The  North- Western  Company  alone 'are  said  to 
have  twenty  millions  of  them.  The  avowed  principle  of 
railway  traffic  managers — to  impose  on  the  traffic  such 
rates  as  it  can  bear — is  a  principle  of  discrimination. 
There  is  no  ][)retence  of  charging  rates  according  to  the 
cost  of  the  service.  The  railways  have  got  rid  of  this  good 
old  standard  of  charges,  and  have  adopted  instead  the 
basis  of  charging  all  that  they  can  get  That  principle 
does  not  look  well  on  the  face  of  it,  but  it  may  be  the 
only  one  that  is  practically  workable.  Upon  the  point  we 
offer  no  opinion.  A  provision  in  Mr.  Mundella's  Bill  of 
1886  was  designed  to  provide  against  undue  preference, 
and  threw  the  burden  of  proof  on  the  railway  company  ; 
but  since  the  Commission  required  to  consider  whether  the 
preferential  rate  was  necessary  for  the  purpose  of  securing 
the  traffic,  the  chances  are  that  no  railway  company  would 
find  it  difficult  to  prove  that  it  was.  This  is  not  the  way 
to  get  rid  of  discriminations,  if  that  is  to  be  the  object 
aimed  at.  But  if  we  are  to  be  quite  candid  in  this  matter, 
we  have  never  yet  seen  a  clause  draughted  that  would 
absolutely  bring  about  that  result. 
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CHRONOLOGY    OP    RAILWAY    EVENTS    AND 
LEGISLATION  IN  THE  UNITED  KINGDOM,^ 

1660.  Tramways  of  wood  and  iron  began  to  be  employed  in 
the  coal-mines  about  Newcastle-on-Tyne,  in  order  to 
facilitate  the  transport  of  wagons  to  the  river. 

1692.  Savory's  patent  for  steam-engine. 

1705.  Newcomen  &  Crawley's  patent  for  steam-engine.  This 
was  the  first  engine  in  which  there  was  a  connecting- 
link  between  pumps  and  engines ;  it  contained  also  a 
cylinder  open  at  the  upper  end,  fitted  with  a  piston, 
the  upward  movement  of  which  was  induced  by  the 
pressure  of  steam  underneath,  the  downward  move- 
ment being  caused  by  the  pressure  of  the  air. 

17 16.  Thin  plates  of  malleable  iron  began  to  be  nailed  on  the 
upper  surfaces  of  wooden  tramroads  at  north-country 
coUeries. 

1759.  Dr.  Robison  proposed  the  adoption  of  steam  locomotion 
in  Scotland. 

1767.  Cast-iron  rails  began  to  be  substituted  for  wooden 
bars. 

1 768.  Watt's  first  steam-engine  constructed. 

1 769.  Wattes  patent. 

1772.  Oliver  Evans,,  in  United  States,  suggested  the  use  of 
steam  for  locomotion. 

^  This  does  not  profess  to  be  a  record  of  any  except  the  earlier  and  more 
important  events  in  railway  history.  Only  the  more  significant  legislative 
enactments,  &c.,  have  been  specifically  named. 
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1 7  74.  Steamboat  tried  on  the  Seiue. 

1777.  ^^^^  o^  Sheffield  introduced  rails  in  collieries  instead 
of  sledges. 

1782.  Murdoch's  steam-engine  constructed. 
„      Steamboat  tried  on  the  Soane. 

1783.  Fitch's  steamboat  to  America. 

1784.  Watt  patented  application  of  his  engine  to  locomotion. 

1787.  Ramsay's  steamboat  experiment  on  the  Potomac. 

1 788.  Steamboat  experiments  in  England  and  in  Scotland. 

1793.  Stone  blocks  used  in  place  of  wooden  supports  or 
sleepers  on  railways. 

1794.  Cast-iron  rails  laid  on  Walbottle  Colliery  Railway. 

1 80 1.  Earliest  railway  or  tramway  Act  passed  for  the  con- 

struction of  a  line  from  Wandsworth  to  Croydon,  by 
the  Surrey  Iron  Railway  Company,  with  a  capital  of 

„      The  first  edge-iron  railway  at  Lord  Penrhyn's  collieries. 
„       Symington's  steamboat  experiments. 

1802.  Trevithick  and  Vivian's  high-pressure  engine — the  first 
designed  to  work  on  railways,  &c. 
Symington's  two  steamboats  tried  on  the  Forth  and 
Clyde  CanaL 

Carmarthen  wire  railway  constructed,   at  a  cost  of 
;£^35>ooo.     It  was  eleven  miles  in  length. 

1 804.  Trevithick  constructed  a  steam  locomotive  for  running 
carriages  on  the  Merthyr  Railway.  This  is  claimed  as 
the  first  railway  locomotive.  The  cylinder  was  placed 
horizontally,  and  the  heads  of  the  piston-rod  and  con- 
necting-rod were  divided,  or  forked,  leaving  room  for 
the  motion  of  the  extremity  of  the  crank,  and  giving 
motion  to  it,  fixed  on  an  axle-tree. 

„  Oystermouth  Railway,  six  miles  long,  constructed  at  a 
cost  of;£'i2,ooo. 

„      Fulton's  first  American  patent  for  steam  navigation. 

1807.  Fulton's  American  steamboat  tried. 

1808.  Kilmarnock  Railway,  ten  miles  long,  constructed  at  a 

cost  of  ;^40,000. 

1809.  Trevithick's  experiments  designed  for  the  construction 

of  a  tunnel  underneath  the  Thames. 
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1809.  Forest  of  Dean  Hallway,  seven  and  a  half  miles  long, 
constructed  to  convey  minerals  to  the  Severn. 
„      Severn  and  Wye  Eailway  constructed,  twenty-six  miles 
long,  at  a  cost  of  ;^i  10,000. 

181 1.  Blenkinsopp's  patent  for  locomotive  engine. 

181 2.  Bell's  steamboat,  the  "  Comet,"  commenced  to  ply  be- 
tween Glasgow  and  Helensburgh,  at  the  rate  of  live 
miles  per  hour. 

„     Grosmont  Railway,  between  Abergavenny  and  Here- 
ford, constructed  at  a  cost  of  ;£i  3,000. 

1 8 13.  Mr.  Blackett  made  a  steam  locomotive  from  Trevithick'a 
model. 

^j      Chapman's  locomotive,  worked  by  an  endless  chain, 

tried  on  Heaton  Colliery  Railway. 
„       Hedley's  engine  tried  on  Wylam  Colliery  Eailway. 
„       Trial  of  locomotive  engine  on  Cox  Lodge  Colliery 

Eailway. 

18 14.  Mr.  Greorge  Stephenson's  first  locomotive,  "My  Lord," 
was  tried  on  the  Killingworth  Colliery  Tramway.  This 
engine  was  made  upon  Blackett's  model.  It  had  two 
cylinders,  each  8  inches  diameter  and  2-feet  stroke, 
The  boiler  was  cylindrical,  8  feet  long,  34  inches 
diameter.  The  tube  was  20  inches  diameter,  and 
passed  through  the  boiler.  The  cylinders  worked  two 
pairs  of  wheels  by  cranks  placed  at  right  angles. 

„      Eailway  constructed  to  connect  Abergavenny  Canal 
with  Usk  Bridge,  Monmouth. 

18 1 5.  Mr.  George  Stephenson's  patent  for  steam  locomotives. 
,,      Malleable  iron  rails  began  to  take  the  place  of  rails  of 

cast  iron. 
„      Gloucester  and  Cheltenham  Eailway,  nine  miles  long, 
constructed. 

181 7.  Mansfield  and  Pinxton  Eailway  constructed,  at  a  cost 

of  ;^3  2,800. 

1818.  New  locomotives  by  Stephenson. 

„      Kingston  Eailway  constructed,  fourteen  miles  long,  at 
a  cost  of  ;i^23,ooo. 

1 81 9.  Plymouth  and  Dartmoor  Eailway,  thirty  miles  long, 

constructed  at  a  cost  of  ;^35,ooo. 
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182 1.  Act  passed  authorising  the  constraction  of  a  railway 

from  collieries  near  Darlington  to  the  port  of  Stockton- 
on-Tees,  to  be  worked  by  horse-power  only. 

,,  Stratford  and  Moreton  Railway,  length  eighteen  miles, 
cost  ;£^5  0,000. 

„  Griffith's  patent  for  steam  locomotives  on  common 
roads. 

1822.  Mr.  D.  Gordon's  patent  for  steam  locomotives. 

„       Act  of  Parliament  for  carrying    passengers  on  the 

Stockton  and  Darlington  Railway. 
„      Liverpool  and  Manchester  Railway  projected. 

1823.  Amended  Act  passed  authorising  the  Stockton   and 

Darlington  Railway  Company  to  work  their  line  by 
means  of  locomotive  engines,  and  to  employ  them 
for  the  haulage  of  passengers  as  well  as  merchandise. 

1824.  Up  to  this  time  twenty-four  separate  Acts  had  been 

passed  authorising  the  construction  of  railways. 
„       Redruth  and  Chasewater  Railway,  Cornwall,  fourteen 

miles  long,  cost;i^22,5oo. 
„       Prospectus  of  Liverpool  and  Manchester  Railway  issued. 
„       Monkland  and  Kirkintilloch  Railway,  ten  miles  long, 

constructed  at  cost  of  ;£^2 5,000. 

1825.  Opening  of  the  Stockton  and  Darlington  Railway. 

„  In  consequence  of  the  delays  and  difficulties  experienced 
by  the  Manchester  manufacturers  in  obtaining  their 
supplies  of  cotton  from  Liverpool  by  water  communica- 
tion, owing  to  drought  in  summer  and  frost  in  winter, 
an  application  was  made  to  Parliament  to  sanction  the 
Liverpool  and  Manchester  Railway.  It  was  mainly 
intended  for  the  conveyance  of  merchandise,  but  the 
promoters  sought  powers  in  their  Bill  to  convey  both 
goods  and  passengers  by  locomotive  power. 

„  First  locomotive  constructed  by  George  Stephenson  for 
Stockton  and  Darlington  Railway.  This  locomotive 
is  still  extant ;  it  is  placed  on  a  pedestal  at  the  Dar- 
lington North  Road  Station. 

„  Rhymney  Railway,  South  Wales,  constructed  at  cost  of 
;£47,ioo. 
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1 825.  West  Lothian  Railway  from  Ryall  to  Shott,  twenty-three 

miles,  cost  ;^4o,7oo. 
1S26.  Bill  introduced  into  Parliament  for  the  construction 
of  a  railway  between  Liverpool  and  Birmingham,  but 
rejected. 

„       Act  of  Parliament  obtained  for  the  Liverpool  and  Man- 
chester Railway. 

„      Cromford  and  High  Peak  Railway,  thirty-four  miles 
long,  cost  ;i^i  64,000. 

„      Duffryn,  Llynvi,  and  Portcawl  Railway,  Glamorgan- 
shire, seventeen  miles  long,  cost  ;^6o,ooo. 

1829.  Great  trial  of  locomotives  at  Manchester  (October),  as 
the  result  of  which  Stephenson  obtained  a  prize  of 
j£S^^  ^^^  ^^®  success  of  his  "Rocket"  engine.  This 
engine  is  now  in  the  Patent  Museum,  South  Ken- 
sington. 

„      Acts  passed  for  lines  from  Newton  to  Warrington  and 
from  Newcastle  to  Carlisle. 

1830.  Liverpool  and  Manchester  Railway  opened. 

„      Railway  construction  commenced  in  the  United  States.^ 

1 83 1.  Forty-four  additional  railway  Acts  had  been  passed  by 

Parliament  to  the  end  of  this  session. 

1832.  Bill  for  making  the  London  and  Birmingham  line 
thrown  out  in  the  House  of  Lords. 

1833.  Act  passed  for  the  construction  of  a  railway  with  loco- 

motive power  from  London  to  Birmingham. 

1835.  The  number  of  Acts  passed  for  new  railways  from  1832 

to  the  end  of  this  year  averaged  eleven  per  annum ;  but 
twenty-nine  railway  Acts  were  passed  in  the  year  1836. 
„  Select  Committee  recommended  that  every  opposed 
Bill  should  be  referred  to  a  Committee  of  five,  assisted 
by  a  Select  Committee. 

1836.  Royal  Commission  appointed  for  the  purpose  of  con- 

^  The  following  linss  in  the  United  States  were  either  completed  or 
commenced  in  1830 : — 

The  Baltimore  and  Ohio 15  miles. 

„    Schuylkill  Valley 1 1     „ 

,,    Mill  Greek  and  Mine  Hill     .        .        .        .      4     „ 

„    South  Carolina 10     „ 

2  L 
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eidering  a  general  system  of  railways  for  Ireland,  and 
the  best  mode  of  directing  the  development  of  this 
new  means  of  intercourse  into  the  channels  where  the 
greatest  advantage  might  be  obtained  by  the  smallest 
outlay,  with  a  view  to  developing  the  resources  of  the 
country. 

1837.  House  of  Commons  appointed  a  Select  Committee  to 

which  all  petitions  for  private  bills  were  referred. 
This  Committee  was  of  a  strictly  judicial  character,  and 
consisted  of  forty-two  members,  who  were  assisted  by 
four  sub-committees,  under  four  separate  chairmen. 
„  Select  Committee  appointed  by  Parliament  to  report 
what  measures  it  would  be  just  and  expedient  to  adopt 
for  the  purpose  of  securing  to  the  public  the  benefit  of 
conveyance  of  mails  by  railroad. 

1838.  In  this  year  there  were  490  miles  of  public  railway 

open  in  England  and  Wales,  and  about  50  miles  in 
Scotland. 
„  Select  Committee  reported,  recommending  the  general 
provisions,  which  have  been  inserted  in  the  Act  i  k 
2  Vict.  cap.  98,  and  that  the  Post-Office  should  have 
power  to  run  its  own  engines  on  a  railway,  when  a 
train  conveys  passengers,  without  paying  tolls.  The 
recommendation  was  not  adopted. 

1 840.  Another  Select  Committee  was  appointed  by  the  House 

of  Commons  upon  the  railway  system.  It  came  to  the 
conclusion  that  the  right  secured  to  the  public  by  the 
railway  Acts,  of  running  their  engines  and  carriages  on 
the  railways,  was  practically  a  dead  letter;  (i)  because 
no  provision  had  been  made  for  ensuring  to  independent 
trains  and  engines  access  to  stations  and  watering 
places  along  the  lines ;  (2)  because  the  rates  for  toll 
limited  by  the  Act  were  almost  always  so  high  as  to 
make  it  difficult  for  independent  persons  to  work  at  a 
profit ;  (3)  because  the  necessity  of  placing  the  running 
of  all  trains  under  the  complete  control  of  one  head 
interposed  numerous  difficulties  in  the  way  of  inde- 
pendent traders.' 

1841.  Act  3  <fe  4  Vict.  cap.  97  passed,  by  which  it  was  provided 
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that  no  new  railway  for  the  conveyance  of  goods  or 
passengers  should  be  opened  without  previous  notice 
to  the  Board  of  Trade,  and  the  Board  was  empowered  to 
appoint  officers  to  inspect  all  new  railways.  The  Board 
was  also  empowered  to  require,  under  a  penalty,  that 
every  railway  company  should  deliver  to  them  returns, 
in  whatever  form  they  might  prescribe,  of  the  traffic  in 
passengers  and  goods,. as  well  as  of  accidents  attended 
with  personal  injury,  and  a  table  of  tolls  and  rates 
from  time  to  time  levied  on  passengers  and  goods.  All 
bye-laws  already  made  by  companies  were  to  be  cer- 
tified to  the  Board,  and  no  new  ones  were  to  be  made 
without  its  sanction.  The  Board  was  also  constituted 
the  guardian  of  the  public  interests,  being  empowered, 
at  its  discretion,  to  certify  to  the  law  officers  of  the 
Crown  any  infraction  of  the  law,  and  the  law  officers 
of  the  Crown  were  thereupon  required  to  take  the 
requisite  legal  proceedings. 

1842.  Act  5  &  6  Vict.  cap.  55,  passed,  altering  the  powers  of  the 

Board  of  Trade.  The  notice  to  be  given  before  opening 
a  railway  was  confined  to  passenger  lines,  and  the 
power  of  requiring  returns  of  accidents  was  extended 
to  all  cases  of  accident,  whether  or  not  attended  with 
personal  injury.  Every  railway  company  was  also 
required  to  convey  troops  on  railways  at  prices  to  be 
settled  between  the  railway  companies  and  the  Secre- 
tary at  War.  The  Act  defined  **  that  no  railway  shall 
be  considered  a  passenger  railway  if  two-thirds  or  more 
of  the  gross  annual  revenue  of  such  railway  shall  be 
derived  from  the  carriage  thereon  of  coals,  ironstone, 
or  other  metals  or  minerals." 

1843.  Length  of  railway  authorised  by  Parliament  to  this  date 

was  2390  miles,  of  which  2036  had  been  opened  for 
traffic.  Authorised  capital,  ;^82,848,ooo ;  subscribed 
capital,  ;£'66,ooo,ooo. 

1844.  Another  Select  Committee  appointed  to  inquire  into  the 

subject  of  railway  communication. 
„     Act  passed  {7  &  8  Vict  cap.  85),  by  which  it  was  provided 
that  if  the  cleivr  annual  divisible  profits  should  amount 
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to  10  per  cent,  on  the  paid-np  capital  of  any  railway 
aathorisedin  that  or  any  subsequent  session,  at  the  end  of 
twenty-one  years  from  the  passing  of  the  Act  sanctioning 
the  line,  the  Lords  of  the  Treasury  might  revise  the 
tolls,  fares,  and  charges,  so  as  to  reduce  the  dividend 
to  10  per  cent. ;  but  such  revision  was  to  be  accom- 
panied by  a  guarantee  on  the  part  of  the  Crown  that 
the  revised  rates  should  produce  a  dividend  to  the  com- 
pany of  ID  per  cent,  for  a  further  period  of  twenty-one 
years.  The  Treasury  was  also  empowered  to  purchase 
the  railways  sanctioned  in  that  or  any  future  session, 
upon  payment  of  twenty-five  years'  purchase  of  the 
average  annual  divisible  profits  for  three  years  previ- 
ously, if  not  under  zo  per  cent,  per  annum, 

1844.  House  of  Commons  resolved  that  the  following  clause 
should  be  inserted  in  all  railway  Bills  passing  through 
Parliament,  vie. : — 

"  And  be  it  further  enacted  that  nothing  herein  con- 
tained shall  be  deemed  or  construed  to  exempt  the 
railway  by  this  or  the  said  recited  Acts  authorised  to 
be  made  from  the  provisions  of  any  general  Act  relating 
to  such  Bills  which  may  pass  during  the  present  session 
of  Parliament,  or  of  any  general  Act  relating  to  rail- 
ways which  may  pass  during  the  present  or  any  future 
session  of  Parliament*' 

1845.  Parliament,  as  recommended  by  the  Select  Committee, 

passed  three  Acts  containing  the  clauses  which  could 
be  made  applicable  to  companies  in  general,  and  which 
it  had  been  usual  to  insert  in  the  private  Acts,  and 
adding  such  other  general  provisions  as  Parliament 
deemed  it  desirable  to  enforce  on  railway  companies, 
viz. : — 

(i.)  The  8  Vic.  cap.  id.  The  Companies'  Clauses  Act. 
To  regulate  the  manner  in  which  the  company's  capital 
should  be  raised,  and  further  capital  borrowed,  the 
rights  of  the  shareholders,  the  powers  and  duties  of 
directors,  the  declaration  and  payment  of  dividends, 
the  keeping  and  auditing  of  accounts,  and  generally 
the  mode  in  which  the  company's  affairs  should  be 
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condncted,  as  regards  the  shareholders  and  creditors 
of  the  company. 

(2.)  The  8  Vic.  cap.  i8.  The  Lands  Clauses  Act.  To 
regulate  the  acquisition  of  land  for  the  undertaking, 
either  compulsorilj  or  by  arrangement,  the  payment 
of  compensation,  the  security  of  title  to  the  land,  and 
the  sale  of  superfluous  land. 

(3.)  The  S  Yic.  cap.  20.  The  Bailway  Glauses  Act. 
To  regulate  the  construction  of  railways,  the  temporary 
use  of  lands  for  that  purpose,  and  the  acquisition  of 
additional  lands  for  stations,  the  crossing  of  roads,  the 
construction  of  bridges,  the  screens  for  roads,  the  works 
for  accommodation  of  landowners,  and  the  acquisition 
and  working  of  mines  under  a  railway. 

By  section  76,  the  owners  of  lands  adjoining  the  rail- 
way are  empowered  to  make  collateral  branch  lines 
to  communicate  with  the  railway,  subject  to  the  follow- 
ing restrictions : — 

No  branch  railway  shall  nm  parallel  to  the  railway. 
The  company  shall  not  be  bound  to  make  an  opening 
at  any  place  which  they  may  have  set  apart  for  any 
specific  purpose,  with  which  such  communication  would 
interfere,  nor  upon  any  inclined  plane  or  bridge,  nor 
in  any  tunnel  The  persons  making  the  branch  are 
to  be  subject  to  such  bye-laws  as  the  company  may 
make,  and  to  maintain  the  junction  properly,  under 
the  direction  of  the  company's  engineer. 
1846.  Select  Committee  appointed  to  c<msider  the  principle 
of  amalgamation,  as  applied  to  the  railway  and  canal 
Bills  then  under  the  consideration  of  Parliament. 

„  Eoyal  Commission  appointed  in  the  prerious  year  to 
inquire  whether  a  uniform  gauge  should  not  be  pre- 
scribed, made  a  recommendation  in  favour  of  the 
narrow  gauge. 

„  Gauge  Act  passed,  defining  the  districts  to  which  the 
broad  gauge  was  to  be  limited,  and  rendering  it  com- 
pulsory on  all  railway  companies  in  other  parts  of  Great 
Britain  to  adhere  to  the  narrow  gauge  of  4  ft.  8|  in. 

„     Boyal  Commission  appointed  to  inquire  into  and  report 
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Upon  certain   schemes  for  railways   proposed  to  be 
constructed  in  and  around  the  metropolis. 

1846.  Sub-committees  discontinued  in  favour  of  examiners 

of  standing  orders. 
„  Committee  of  the  House  of  Lords  appointed  to  con- 
sider whether  a  uniform  system  of  management 
could  be  enforced  on  railways ;  how  the  expense 
attendant  on  obtaining  Acts  of  Parliament  could  be 
diminished ;  and  whether  legislative  measures  could 
be  framed  to  protect  individuals  from  the  injury  they 
sustained  from  railways  passing  through  their  property, 
60  as  to  reUeve  them  from  being  subjected  to  the 
expense  of  opposing  Bills  in  Parliament. 
Committee  of  the  House  of  Commons  appointed  to 
consider  whether  conditions  could  not  be  embodied 
in  railway  Acts,  better  fitted  than  those  already  in- 
serted, to  promote  the  interests  of  the  public. 

[These  Committees  concurred  in  recommending  the 
appointment  of  a  department  of  the  Gk)vernment 
which  should  make  preliminary  investigations  into  all 
railway  schemes,  and  be  charged  with  a  general  con- 
trol and  supervision  of  railways.] 
An  Act  passed  establishing  a  Board  of  Commissioners 
of  Railways,  to  whom  the  powers  possessed  by  the 
Board  of  Trade  were  transferred. 

1847.  Bill  introduced  into  Parliament  for  the  regulation  of 

railways,  and  for  defining  the   powers  which  should 
be  vested  in  the  Commissioners.     It  was  withdrawn 
on  the  second  reading. 
,,     The  number  of  Acts  for  new  lines  and  extensions  in 
this-  and  the  previous  three  years  were  : — 


•»> 


Years. 

Acts. 

Miles  proposed  to 
be  Constructed. 

• 

Capitol  proposed  to 
be  Raised. 

1S44    .     . 

1845  .     . 

1846  .     . 

1847  .     . 

57 
120 

270 

190 

805 
2,700 

4,538 
1.354 

;f  20,500,000 
59,479,000 

132,617,000 
39,460,000 

Totals     . 

637 

9,397 

;f252,056,O0O 

CHRONOLOGY  OF  RAILWAY  EVENTS.  535 

1847.  Act  passed  for  extending  the  time  for  making  certain 

railways. 

Railway  clearing-house  established  by  voluntary  asso- 
ciation of  a  few  of  the  narrow  gauge  companies. 

1 848.  Standing  order  passed  by  the  House  of  Lords  abolishing 

the  practice  of  leaving  questions  arising  out  of  com- 
pliance with  the  standing  orders  to  be  dealt  with  by  the 
then  Committee,  and  appointing  a  General  Committee 
consisting  of  forty  peers,  to  decide  all  such  questions. 

1849.  A  Committee  of  the  House  of  Lords  appointed  to  con- 

sider "  whether  the  railway  Acts  do  not  require  amend- 
ment, with  the  view  of  providing  for  a  more  effectual 
audit  of  accounts,  to  guard  against  the  application  of 
the  funds  of  such  companies  to  purposes  for  which 
they  were  not  subscribed,  under  the  authority  of  the 
Legislature." 

The  Committee  recommended  that  an  uniform  regu- 
lated form  of  account  should  be  prescribed  for  all 
railway  companies,  and  that  this  form  should  embrace 
the  following  particulars  : — 

(i.)  A  full  statement  of  all  the  Parliamentary  powers 
granted  for  raising  money,  and  showing  the  under- 
takings to  which  they  were  applicable ;  the  manner  in 
which  the  money  had  been  raised  under  these  Parlia- 
mentary powers,  showing  the  nature  of  securities  issued 
under  each  Act,  with  the  conditions  and  rate  of  interest 
applicable  to  each,  and  the  amount  of  money  obtained 
and  arrears,  and  the  balance  of  Parliamentary  powers 
unexhausted. 

(2.)  A  capital  account  explaining  how  the  money 
shown  as  having  been  raised  under  the  parliamentary 
account  had  been  disbursed. 

(3.)  An  account  of  the  ordinary  income  and  expen- 
diture of  the  railway  company. 

Bills  embodying  some  of  these  provisions  were  in- 
troduced into  Parliament  in  subsequent  sessions,  but 
they  did  not  become  law. 
1850.  Incorporation  of  the  railway-clearing  house.     The  Act 
enacted  that  any  railway  company  might  join  the  asso- 
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elation  or  retire  from  it  at  a  month's  notice,  and  that 
any  company  might  be  compelled  to  retire  at  the  re- 
quest of  two-thirds  of  the  associated  companies. 

[Each  company  connected  with  the  clearing-house 
is  represented  by  a  delegate ;  the  delegates  constitute 
a  Committee  for  conducting  the  business  of  the  asso- 
ciation, with  a  chairman,  secretary,  and  treasurer. 
The  Committee  are  empowered  to  adjust  all  accounts 
between  the  several  companies,  and  decisions  by  a 
plurality  of  the  votes  of  the  delegates  respecting  any 
matters  of  account  between  the  companies  are  final 
and  conclusive.  Any  balance  found  due  from  a  com- 
pany is  a  debt  due  to  the  Committee,  for  the  recovery 
of  which  a  special  remedy  is  conferred  by  the  Act 
The  Committee  is  required  to  keep  entries  of  all  its 
proceedings,  which  are  to  be  received  in  evidence  in 
any  suit  against  a  company  which  is  a  member  of  the 
association.] 

1853.  Parliament  sanctioned  the  first  Metropolitan  Kail  way 

Act,  for  a  line  to  run  under  the  new  road  from  Edge- 
ware  £oad  to  King's  Cross. 
„  Select  Committee  appointed  to  consider  the  principle 
of  amalgamation,  as  applied  to  railway  or  railway  and 
canal  Bills  about  to  be  brought  under  the  consideration 
of  Parliament,  and  to  consider  the  principles  which 
ought  to  guide  the  House  in  railway  legislation. 

1854.  Appointment  of  a  General  Committee  from  which  the 

chairmen  of  the  several  Committees  on  Railway  Bills 
were  selected. 
„  The  Hallway  and  Canal  Traffic  Act  passed,  which 
enunciated,  more  fully  than  had  been  done  before,  the 
principle  that  every  railway  company  should  afford  all 
reasonable  facilities  for  the  receiving  and  forwarding 
and  delivery  of  traffic,  upon  and  from  the  different 
railways,  and  that  no  company  should  make  or  give 
any  undue  or  unreasonable  preference  or  advantage 
to,  or  in  favour  of,  any  particular  person  or  company, 
or  any  particular  description  of  traffic  in  any  respect 
whatsoever,  and  that  every  railway  company  having 
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or  working  railways,  which  form  part  6f  a  continuous 
line  of  railway  or  railway  communication,  or  which  have 
the  terminus  or  station  of  the  one  near  the  terminus  or 
station  of  the  other,  should  afford  all  due  and  reason- 
able facilities  for  receiving  and  forwarding  all  the 
traffic  arriving  by  one  of  such  railways  by  the  other 
without  any  unreasonable  delay,  and  without  any  pre- 
ference or  advantage,  or  prejudice  or  disadvantage,  and 
so  that  no  obstruction  should  be  offered  to  the  public 
desirous  of  using  such  railways  (21  &  22  Vic.  cap.  75). 

1858.  Act  passed  prohibiting  all  canal  companies,  owning  rail- 

ways, from  abandoning  their  undertakings,  without  a 
special  Act  for  the  purpose. 

1859.  Act  passed  empowering  railway  companies  to  submit 

to  arbitration  any  existing  or  future  differences. 
1 861.  Bailway  companies  applied  for  a  clause  to  be  inserted 
after  the  maximum  rate  clause  in  their  several  Bills, 
authorising  terminal  charges. 

1863.  Committee  of  the  House  of  Lords  to  examine  the  ques- 

tion of  metropolitan  railway  communications. 

1 864.  Joint  Committee  of  both  Houses  of  Parliament  appointed 

to  consider  metropolitan  railway  schemes. 

1865.  Railway  Companies'  Powers  Act  passed,  enabling  rail- 

way companies  to  enter  into  agreements  in  the  follow- 
ing matters  :"— 

The  maintenance  and  management  of  the  railways 
of  the  companies,  respectively,  or  of  any  one  or  more 
of  them,  or  of  any  part  thereof,  respectively.  The  use 
and  working  of  the  railways  or  railway,  or  of  any  part 
thereof,  and  the  conveyance  of  traffic  thereon.  The 
fixing,  collecting,  and  apportionment  of  the  tolls,  rates, 
charges,  receipts,  and  revenues  levied,  taken,  or  arising 
in  respect  of  traffia  The  joint  ownership,  maintenance, 
management,  and  use  of  a  station  or  other  work,  or 
the  separate  ownership,  maintenance,  management,  and 
use  of  several  parts  of  a  station  or  other  work.  Public 
notice  of  the  intended  agreements,  is  to  be  given,  the 
Board  of  Trade  having  power  to  inquire  into  the  merits 
of  objections ;  but  in  case  any  railway  or  canal  com- 
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pany  objects  to  the  proposed  agreement,  and  desires 
to  be  heard  by  coansel,  the  Board  of  Trade  is  not  to 
proceed  with  the  agreement,  but  to  leave  the  parties 
to  apply  to  Parliament. 
1865.  Railway  Construction  Facilities  Act  (27  &  28  Vict, 
cap.  120  and  121)  passed,  under  which  power  may  be 
obtained  from  the  Board  of  Trade  to  construct  a  rail- 
way when  the  whole  of  the  proprietors,  whose  land  is 
required  for  the  purpose,  consent  to  part  with  it  for 
the  undertaking,  and  when  no  railway  or  canal  com- 
pany objects  to  the  project  in  the  manner  prescribed 
by  the  Act  The  promoters  of  the  undertaking,  if 
more  than  seven,  are  to  be  incorporated  by  the  Board 
of  Trade,  with  power  to  raise  capital  by  shares,  or  by 
borrowing  to  the  extent  prescribed  in  the  certificate 
of  incorporation.  The  company  is  to  be  entitled  to 
take  tolls  and  charges  within  the  maximum  prescribed 
in  the  schedule  to  the  Act,  unless  varied  by  the  certifi- 
cate of  the  Board  of  Trade. 

[This  schedule  was  the  first  attempt  made  by  Parlia- 
ment to  reduce  the  rate  of  tolls  or  charges  to  be  made 
by  railway  companies  to  a  general  system.] 

1865.  Bill  introduced  by  the  President  of  the  Board  of  Trade 

for  the  enactment  of  certain  general  clauses  applicable 
to  railways.     This  Bill  was  reintroduced  in  the  follow- 
ing year,  but  did  not  become  law. 
„     Royal  Commission  appointed  to  inquire  into  railway 
charges,  &c. 

1866.  Railway  Securities  Act  passed,  binding  every  railway 

company  to  register  half-yearly,  at  the  office  of  the 
Registrar  of  Joint-Stock  Companies,  an  account  of  its 
share  and  loan  capital,  &c 

1867.  The  Duke  of  Devonshire's  Commission  reported  on  the 

subject  of  railway  charges,  &c, 
„  Act  to  amend  the  law  relating  to  railway  companies 
(30  &  31  Vict.  cap.  127)  passed.  This  Act  protects 
rolling  &tock  from  creditors,  and  contains  provisions 
relating  to  loan  and  share  capital,  the  abandonment  of 
lines,  the  purchase  of  land,  &c. 
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1868.  Regulation  of  Eailways  Act  passed  (31  &  32  Vict  cap. 
119).  This  Act  prescribed  the  forms  of  accounts  to 
be  furnished  by  railway  companies,  provided  for  the 
examination  of  affairs  by  inspectors  and  auditors,  for 
the  issue  of  preferred  and  deferred  ordinary  stock, 
defined  the  liability  of  a  company  during  sea  transit, 
provided  for  the  posting  of  fares  in  stations,  for  securing 
equality  of  treatment  where  a  railway  company  works 
sea  vessels,  compelled  a  railway  company  to  furnish 
particulars  of  charges  for  goods,  and  the  providing  of 
smoking  compartments  for  all  classes,  required  the 
establishment  of  communication  between  passengers 
and  guards,  made  provision  for  compensation  for  acci- 
dents, and  for  the  appointment  of  an  arbitrator  by  the 
Board  of  Trade,  &c.  &c. 

1873.  -^^^  passed  to  make  better  provision  for  carrying  into 
efi'ect  the  Railway  and  Canal  Traffic  Act,  1854  (36  & 
37  Vict.  cap.  48).  This  is  one  of  the  most  important 
Acts  affecting  the  relations  of  railway  companies  and 
the  public. 

Under  section  4  a  tribunal  is  established,  consisting 
of  three  Commissioners,  with  jurisdiction  to  entertain 
any  complaints  of  anything  done,  or  of  any  omission 
made  in  violation  or  contravention  of  section  2  of  the 
Railway  and  Canal  Traffic  Act,  1854,^  and  of  section  16 
of  the  Regulation  of  Railways  Act,  1868,*  or  of  any 
enactment  amending  or  applying  to  those  enactments. 
The  principal  provisions  of  this  Act  are  those  that 
define  the  duties  and  powers  of  the  Railway  Commis- 
sioners, who,  under  section  15,  are  empowered  to  fix 
terminal  charges;  under  section  16,  have  control  over 
agreements  between  railway  and  canal  companies ;  and 
under  section  25,  have  power  to  decide  on  all  questions 
of  law  or  of  fact. 

^  This  section  defines  the  duties  of  railway  companies  in  making  arrange- 
ments for  receiving  and  forwarding  traffic,  without  partiality  and  without 
unreasonable  delay. 

'  This  section  provides  for  securing  equality  of  treatment  where  railway 
companies  work  steam- vessels. 
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1883.  Act  passed  in  reference  to  railway  passenger  duty  (46 
&  47  Vict.  cap.  34),  providing  that — 

(i.)  Fares  not  exceeding  the  rate  of  one  penny  per 
mile  shall  be  exempt  from  daty. 

(2.)  Duty  shall  be  payable  at  the  rate  of  2  per  cent 
on  fares  exceeding  the  rate  of  one  penny  a  mile  for 
conyeyance  between  railway  stations  within  one  urban 
district,  certified  to  be  so  in  the  manner  provided. 

(3.)  The  duty  on  all  other  passenger  fares  to  remain 
at  the  rate  of  5  per  cent. 

Note. — The  railway  passenger  daty  does  not  extend 
to  Ireland. 
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A. — Staiemenl  ihowivg  the  Mileage  of  RaUwaye  Open  in  differeni  Covntriee 
ai  the  end  of  1883,  the  Total  Coet  of  Condruction,and  the  Average  Oo9t 
per  Mile, 


Couatriea. 

Miles  Open. 

Total 

Capital  Expenditure 

(;Cx»xooo). 

A'wvnfgo 

Expenditure  per 

Mile. 

Germany 

22^3 

/:476,i68 

£21,236 

Austria-Hungary     . 

12,846 

316*800 

25,266 

Belgium  ^ 

2,700 

68,522 

25,385 

Denmark . 

1,005 

7,320 

7,283 

France     . 

18,725 

488,767 

27,704 

Italy 

5,693 

1 1 1*500 

19,585 

Luxembourg    . 

92 

1,781 

19,358 

Norway   . 

822 

5,735 

6,976 

Holland  . 

1,132 

22,213 

19,631 

Roumania 

861 

16,840 

19,558 

Russia 

14.478 

241,021 

20,000 

Finland    . 

516 

2,802 

5»43o 

Switzerland 

1,673 

37,760 

22,570 

United  States  « 

120,551 

1,337,171 

11,092 

Canada    . 

10,243 

125,200 

12,223 

India 

10,832 

143,000 

13,202 

New  South  Wales    . 

1,321 

16,915 

12,810 

Cape  Colony    . 

M53 

13,392 

9,217 

England  . 

13,215 

650,946 

49.257 

Scotland  . 

2,964 

98,531 

33.242 

Ireland 

2,502 

35,444 

14,106 

United  Kingdom 

18,681 

784,921 

42,017 

^  It  will  be  observed  that  at  p.  107  the  mileage  for  Belgium  is  given 
only  1885  miles,  but  this  figure  applies  to  the  State  railways  only. 
'  See  footnote  to  p.  49a 
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J 

"i 

h 

"i 

i 

II 

1 

N' 

f 

}l 

n 

1 

1* 

^^1 

J.    1     d. 

London  and  N.-WMtem 

b.a'i 

y.rn. 

2.M 

i.KJ 

4-4i 

b.H 

10. 7S 

4-1S 

917 

i.gfi 

0-34!  33-89 

aonth-E«tem       .         .  1  :,.93 

2.7( 

4.2: 

1.00  35.29 

CnatButern                 .  14.9} 

S.S6 

i.oi'  30.6a 

Great  Weatera 

b.qc 

7.69 

i.ai 

Qreat  South  and  Weit 

8.13 

9.09 

a-9S 

9-47 

a.49 

0.84 

0.68  33.65 

Lanc«hira  and  York- 

6.,3 

8.10 

3-94 

I3-21 

2.13 

J.43 

o-S°  35-53 

London.  Brighton,  and 

.90 

8.97 

1.48 

8.99 

3.48 

i.iS 

I  74  31-S5 

and  Lincoln    . 

4.40 

7-13 

2.S1 

II. SS 

i.So 

1.86 

3.6i.  32.51 

Caledonian   . 

<i.iX4 

8.13    3'99 

K.(o 

1.6S 

i.6z' 30.13 

Ureat  N^>[tK<:m    . 

.» 

7.62  12.46 

9-57 

1.39 

a— aatemtnt  M<>Mn9 1&«  J<>mi9<  Cbil  prr  ir>Z<  C>r>eii  </Jt<iaiRtyi  M  1A< 

Fnneipat  Buropam  Couidrie*,  it. 

Tean. 

i 



£ 

p™«. 

Italy. 

Huugar^. 

CDltod 

StaM*. 

£ 

£ 

£ 

£ 

£ 

187a 

33.160 

"9.944 

9.938 

1871 

36.574 

:» 

3'.9oo 

19.33! 

;i;S: 

23,000 

12,114 

:^?i 

28,400 

12,360 

39,012 

27,960 

'9,745 

22,690 

.8.520 

12.090 

1877 

39.471 

*i.339 

27.59° 

19.620 

23.200 

12,024 

1878      40,30" 

26,976 

19,400 

23.320 

.8,54. 

11.690 

40,518 

21,044 

19.714 

24,053 

12,027 

l«Kt> 

40.613 

21,084 

28.450 

19,600 

24,395 

.8,™ 
21.850 

12.213 

18K1 

21,165 

a8.2ss 

19.663 

3AAi5 

12,634 

TSRi 

19.856 

24,980 

21,041 

".772 

188 1 

42,017 

21.236 

27,700 

19.434 

25.265 

20,897 

12,87s 

x7,SSf> 

20,430 

12,792 

.885 

42.561 

*  These  figure!  are  taken  from  the  "  Statistical  Abitract  of  the  Principal 
and  other  Foreign  Countriei,"  but  the;  require  aome  explanation  that  does 
not  appear  on  the  (ace  ot  the  returns,  aince  the  lover  average  c«t  per  mile 
in  1SS4  ii  not  accounted  for  by  the  lower  coat  of  the  railtTayi  conitmcted 
daring  the  pre* ioiu  twelve  montha. 


TABULAR  APPENDIX. 


543 


D. — Statement  thowitig  the  Numben  of  Pauengert  Carried  on  the  Railways 

of  different  Countnes^  1874-S4  (i  =  iocx>). 


Years. 

United 
ELingdom. 

France. 

Austria- 
Hungary. 

Belgium. 

Italy. 

United 
SUtee. 

1874 

477,840 

109,570 

121,117 

41,955 

45,164 

27,320 

190,000 

1875 

507,975 

115,393 

131,312 

41,348 

49,056 

27,951 

191,000 

1876 

534,494 

116,452 

136,987 

40,756 

5^429 

28,076 

•  •  • 

1877 

549,541 

114,805 

138,839 

37,856 

52,000 

28,055 

•  •  • 

1878 

565.024 

113,792 

152,806 

38,710 

53,502 

28,954 

•  •  • 

1879 

562,732 

114,402* 

150,525 

39,486 

53.939 

30,405 

•  ■  • 

1880 

603.885 

124,383 

165,105 

40,455 

56,306 

32,491 

•  •  • 

1881 

626,030 

•  •  • 

179,729 

42,818 

56,360 

34,040 

•  •  • 

1882 

654,838 

•  •  • 

194,872 

47,211 

57,239 

34,372 

289,030 

1883 

683,718 

167,170 

207.171 

50,254 

61,316 

36,817 

312,687 

1884     694,991 

•  •  • 

•  •  • 

•.  • 

64,460 

•  •  • 

334.571 

K — Statement  thawing  the  Number  of  Tons  of  Ooode  Traffic  Carried  in 
different  Countries,  1874-84  (l  =  1000). 


Teairs. 

England 

and 
Wales. 

Prussia. 

France. 

Austria- 
Hungary. 

United 
States. 

Belgium. 

Italy. 

1874 

160,921 

•  •  • 

•  •  • 

39,950 

200,000 

•  •  • 

•  «  • 

1875 

168,965 

89,278 

58,932 

42,143 

202,000 

25,620 

6,700 

1876 

173,691 

91,354 

61,837 

45.056 

200,000 

26,977 

7,150 

1887 

178,871 

92,557 

61,608 

49,271 

•  •  • 

27,017 

7,486 

1878 

175,243 

96,841 

63,087 

50,392 

•  •  • 

28,343 

7.507 

1879 

179,676 

105,114 

68,987 

52,976 

•  •  • 

30,062 

8,372 

1880 

200,392 

120,120 

80,774 

54,354 

•  ■  • 

33,198 

9,329 

1881 

209,532 

•  •  • 

86,647 

54.634 

... 

34,549 

9,838 

1882 

217,494 

•  ■  • 

88,745 

64,754 

360,490 

36,503 

10,473 

1883 

225,909 

•  •  ■ 

89,056 

70^942 

400,453 

37,090 

11,905 

1884 

219.974 

•  •  • 

•  •  • 

•  •  • 

390,075 

35,609 

... 

544 
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F. — Statement  ikowUtg  the  Slatigtieal  PotUion  and  Finaneial  RemUt  of 
American  RaUway$  <U  the  end  of  1883. 


;i. 

a. 

3- 

4. 

5- 

6. 

7. 

8. 

BUtea. 

Total 
Une 

Total 
Capital* 

(l  s  xooo). 

Coat  of 
Road  and 

Equip- 
ment 
(x  -  xoooX 

Coat  of 
Roafland 

Equip- 
ment per 

MUe 
(x  —  xooo). 

Oroas 
Earnings 
(x  =B  xooo). 

Net 
Eaminira 
(x  a  xoooX 

Percentage  of 
Earnings  on 
Coat  of  Road 

and 
Equipment 

New  Bngland— 

miles. 

dols. 

doK 

dola. 

dola. 

dola. 

percent. 

Maine 

1,161 

41,890 

41.185 

35 

4,866 

1,377 

2 

New  Hampton 

893 

27,207 

a6,95a 

30 

4,162 

^203 

4 

Vermont 

869 

41,714 

40,132 

46 

4»523 

1,042 

3 

Massachusetta 

2,378 

«95f624 

184,227 

80 

32,661 

8,595 

5 

Khode  laland . 

147 

6,907 

6,260 

4a 

1,490 

486 

8 

Connecticut    . 

974 

49,976 

47fi98 

48 

ix,453 

2,401 

5 

Middle  States- 

New  York 

7,234 

830,450 

807,965 

ml 

71,694 

25,656 

3 

New  Jersey    . 

1,844 

235.568 

195,454 

106 

27,390 

8,879 

5 

PennsylvanU . 

665 

823,786 

471,900 

709 

111,842 

48,198 

10 

Delaware 

aao 

",958 

6,434 

29 

739 

194 

3 

Maryland 

i,z66 

88,784 

98.382 

84 

14,136 

6,224 

6 

Weit  Virginia 

400 

21,989 

17,503 

43 

922 

308 

2 

Virginia . 

2,808 

196,435 

167,855 

59 

13,984 

520 

•  •  ■ 

North  Carolina 

1,617 

44,414 

43,188 

26 

3,426 

873 

2 

South  Carolina 

1,592 

43,491 

41,662 

26 

5,215 

1,501 

4 

Georgia  . 

2,887 

73.929 

64,689 

22 

9,526 

2,934 

5 

Florida  . 

1,063 

31,206 

26,728 

25 

1,426 

473 

2 

Alabama 

1,892 

70,845 

63,354 

33 

7,363 

2,228 

4 

Mississippi 

750 

43.672 

42,092 

56 

I»2I3 

466 

I 

Jjouisiana 

1,453 

79,270 

79.393 

54 

5,235 

2,538 

3 

Tennessee 

2,264 

136,524 

122,368 

54 

9,517 

3.461 

3 

Kentucky 

2,535 

168,516 

141,795 

55 

",555 

4,660 

3 

W.ikS.'W.StaUs, 

<kc. — 

Ohio       . 

9.032 

765,983 

725,855 

80 

67,329 

22,751 

3 

Michigan 

4.777 

193,437 

180,203 

37 

38,118 

8.547 

5 

Indiana  . 

6.454 

302.733 

278.687 

43 

36,927 

8.590 

3 

Illinois    . 

12,882 

606,870 

588,481 

45 

98,072 

41.817 

7 

Wisconsin 

6,297 

222,640 

221,506 

35 

27,469 

11,014 

5 

Minnesota 

5.273 

319,442 

307.956 

58 

25,681 

10,020 

3 

Dakota   . 

237 

8.766 

8,766 

37 

• « • 

■  •  • 

■  •  ■ 

Iowa 

3.194 

116,802 

109,055 

34 

6,317 

1,995 

2 

Nebraska 

2,841 

208.412 

169,256 

59 

21.648 

10,916 

5 

Kansas   . 

3,734 

165,021 

161,627 

43 

21,453 

10,029 

6 

Missouri 

6,396 

365,285 

308,884 

48 

34,523 

15,154 

5 

Arkansas 

1.059 

41.328 

41.128 

38 

1,666 

563 

I 

Texas      . 

5.804 

242,179 

225,471 

38 

21,459 

763 

«  *  • 

Colora1«» 

2,198 

97.173 

89,305 

40 

zo,888 

3,430 

4 

"Wyoming 
California 

519 

24.962 

24.962 

48 

918 

3«;6 

I 

3.375 

299,140 

295.137 

87 

28,451 

9,284 

3 

New  Mexico  . 

880 

89,791 

59,401 

67 

■  •  • 

■  •  ■ 

•  •  • 

Arizona  . 

384 

30,295 

•  •  • 

•  •  ■ 

•  •  ■ 

■  ■• 

«  •  • 

UUh       . 

1,285 

40.428 

39.973 

31 

3,836 

1.853 

5 

Nevada  . 

502 

27,133 

23,794 

47 

109 

19 

•  •  • 

Oregon   . 

Z,02I 

65.608 

67,264 

65 

5,946 

2,896 

4 

Washington  T. 

37 

885 

885 

23 

117 

68 

8 
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G. — Statement  thovnng  ike  Mileage  and  Cod  of  the  Principal  Railwayt  in 
England  and  Wales,  Scotland  and  Ireland^  in  ,1884,  foith  Average 
Capital  Outlay  per  Mile  Open, 

England  and  Walks. 


Railways. 


Metropolitan 

Metrop<ilitan  District  . 

North  London 

Neath  and  Brecon 

London,  Chatham,  and  Dover 

Manchester,  Sheffield,  and  Lincoln 

Lancashire  and  Yorkshire   . 

South- Eastern 

West  Lancashire . 

London,  Brighton,  and  South  Coast 

London  and  North- Western 

Midland       .... 

Fumess        .... 

Potteries,  Shrewsbury,  and  North  ) 

Wales  .  .  .  .  ( 
Great  Northern  .... 
Wrexham,  Mold,  and  Connah's  ) 

Quay  .  .  .  .  ( 
Northampton  and  Banbury  June-  { 

tion t 

North  Stafifordshire 

Central  Wales  and  Carmarthen  | 

Junction  .        .        .        .         ) 
Great  Eastern      .... 
London  and  South-Westem 
North -Eastern     .        .        .        . 
Brecon     and    Merthyr    Tydvil ) 

Junction  .        .        .        .         ( 
Rhymney     .... 
TaflFVale     .... 
Great  Western    . 
Bristol  Port,  Railway,  and  Pier 
Isle  of  Wight 
Somerset  and  Dorset  . 
Manchester,  South  Junction,  and  j 

Altrincham  .  .  .  j 
Cleator  and  Workington  Junction 
East  and  West  Junction 
Mid- Wales  .... 
Cambrian  .... 
London,  Tilbury,  and  Southend 
Maryport  and  Carlisle . 
Manchester  and  Milford 
Ryde  and  Newport 


Total 
Mileage. 


22 

19 
12 

II 

179 
316 
496 

1,811 
1.388 

28 

785 
16 

1,038 
722 

1.534 

59 

42 

93 

2.301 

6 

14 
91 


21 

41 

48 

181 

49 

41 

41 
21 


Total  Capital. 


;t".33l,592 
8.365,969 
3,895.866 

1.590,967 
25,182,140 
26,192,698 
39,625,014 
21,825,987 

992.797 
23,305.085 

99,923,707 
74,824,762 

6,719,222 
1,392,464 

35,061,843 
701,972 

619,788 

7,837,552 
494,500 

39,691,225 

27,758,237 
56,916,314 

1,927,178 

1,385,419 

2,884,407 

71.287,997 

166,000 

370,838 

2,456,209 

216,666 

466,608 

968,588 

1,104,079 

4,277.213 

1.659.382 

863,600 

714,955 
225,340 


Arerage 

CapiUl 

per  Mile. 


;^5»  5,073 
440,314 

324,655 

144,633 

140,682 

82,888 

79,889 

59,149 
58,400 

55.887 
55.»76 
53,908 

50,143 

49,731 
44.665 

43.873 

41,319 
40,609 

38,038 

38.238 
38,446 
37,103 

32.664 

32,986 

3',oi5 
30,981 
27,666 
26,488 
26,991 

24,074 

22,219 
23,624 
23,002 

23.631 
33,865 
21,063 

17.438 
10^730 
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Principal  BaUwayt  in  England  and  Walei,  dte,,  in  1SS4 — (Continiied). 


Tntml 

Average 

Bailways. 

AUUU 

Mileage. 

Total  CapitaL 

CwitMl 
perMUe. 

South  Wales  Mineral  . 

13 

£206,960 

;t  1 5,920 

Pembroke  and  Tenby  . 

29 

449.308 

15,493 

Severn    and  Wye,   and  Severn 
Bridge      .... 

37 

518.353 

14,010 

Plymouth  and  Dartmoor     . 

II 

145,144 

13,195 

CSockermouth,      Keswick,     and 
Penrith    .... 

32 

368,300 

11,509 

Bury  Port  and  Gwendreath 

19 

246,070 

12,951 

Colne  Valley  and  Halstead . 

19 

203,695 

10^721 

Festiniog 

14 

148,185 

10,584 

North  Wales  (Narrow  Gauge)     . 

12 

122,488 

10,207 

Aylesbury  and  Buckingham 

12 

119,089 

9,924 

West  Somerset  Mineral 

12 

105,000 

8.750 

Redruth  and  Chasewater     . 

10 

57,000 

5.700 

Whitland  and  Cardigan 

14 

62,956 

4,497 

Bodmin  and  Wadebridge     . 

15 

35,500 

2,367 

Liskeard  and  Caradon 

22 

41,825 

1,901 

Corns 

II 

19,950 

1,814 

SOOTLAND. 

Caledonian 

878 

37,999,000 

43,279 

Glasgow  and  South- Western 

332 

13,230,000 

39,849 

North  British      .... 

1,014 

32,821,000 

32,367 

Great  North  of  Scotland 

298 

4,870,000 

16,342 

Higliland 

416 

4,445,000 

10,685 

Ireland. 

Great  Southern  and  Western 

496 

7,767,000 

15,659 

Great  Northern   .... 

503 

6,732,000 

13,383 

Midland  Great  Western      . 

425 

4,670,000 

10,988 

Waterford  and  Limerick     . 

270 

2,163,000 

8,011 

Belfast  and  Northern  Counties    . 

217 

1,934,000 

8,912 

INDEX. 


Accidents  on  railways,  458 ;  in  United  States,  439 ;  on  Continental 
railways,  443  ;  on  British  railways,  445 ;  on  Belgian  railways,  446 ; 
liability  for,  in  Germany,  447. 

Acts,  general,  of  British  railways,  obligations  involved  by,  67 ;  great 
number  of,  in  Great  Britain,  70. 

Administration  of  English  railways,  359. 

American  and  English  railways,  comparison  of,  124,  309;  railways, 
cost  and  consumption  of  fuel  on,  151 ;  employes  on,  186;  wages 
paid  on,  197  ;  passengers  carried  on,  235  ;  tons  of  traffic  carried  on, 
273;  results  achieved  by,  307;  cost  of,  311,  312,  315;  train- 
mileage  of,  316 ;  economy  on,  318 ;  rates,  319,  321,  495  ;  accidents 
on,  439 ;  railways,  profits  of,  323 ;  economy  of  working  on,  325 ; 
cars,  loads  of,  325 ;  locomotives,  368 ;  statistical  position  of,  544. 
See  also  United  States. 

Appendix,  chronology  of  railway  events  and  legislation  in  the  United 
Kingdom,  525 ;  mileage  of  railways  open  in  different  countries, 
with  cost  of  construction,  541 ;  train-mile  expenditure  on  British 
railways,  542;  average  cost  of  raQways  in  different  countries, 
1872-1885,  542;  number  of  passengers  carried  on,  1874-84,  543; 
goods  traffic  carried  011,  1874-84,  543;  statistical  position  and 
financial  results  of  American  railways,  544 ;  nuleage  and  cost  of 
principal  British  railways,  545. 

Area,  railways  relative  to,  in  different  countries,  14;  of  Colonial 
possessions,  351. 

Atkinson,  Edward,  on  railways  relative  to  area,  15 ;  calculation  of 
savings  effected  on  American  railways,  496. 

Australia,  area  of,  351 ;  population  of,  352 ;  mileage  of  raQways  in, 
345*  351 ;  comparison  of  railways  in,  344. 

Austrian- Hungarian  railways,  dividends  earned  by,  60 ;  capital  out- 
lay on,  62;  mileage  of,  36;  gradients  and  curves  of,  38;  legal 
status  of,  82 ;  capital  invested  in,  93 ;  gross  receipts  from,  93 ; 
working  expenses,  100;  net  receipts,  ico;  train-miles  and  train- 
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mile  earnings,  102 ;  locomotives  and  train-mileage  compared,  137 ; 
employes  on,  188 ;  wages  paid  in,  194 ;  rolling-stock,  statistics  of, 
204,  205,  207 ;  analysis  of  working  expenses  in,  220 ;  passengers 
carried  on,  230 ;  receipts  from,  233 ;  vehicles  owned  by,  257 ; 
goods  traffic  carried  by,  273 ;  receipts  per  train-mile,  276 ;  per 
ton  per  mile,  277 ;  rates  on  chief  railways,  302 ;  accidents  on,  443. 
Axle,  tons  of  goods  carried  per,  259. 

B. 

Baxter,  Dudley,  on  French  railways,  9 ;  on  high  capital  expenditure 
in  England,  42 ;  on  cost  of  land,  430. 

Belgian  railways,  dividends  earned  by,  60  ;  expenditure  on,  62 ;  mQeage 
of,  36 ;  gradients  and  curves  of,  38  ;  legal  status  of,  83 ;  capital 
invested  in,  93  ;  gross  receipts,  93,  100 ;  net  receipts  and  working 
expenses,  100 ;  traiu-miles  and  train-mile  earnings,  102 ;  locomo- 
tives and  train-miles  compared,  137;  employes  on,  188;  wages 
paid  in,  194 ;  hours  of  labour  on,  196 ;  rolling  stock  statistics, 
204,  205,  207 ;  analysis  of  working  expenses  in,  220 ;  passengers 
carried,  230 ;  receipts  from,  233 ;  vehicles,  257 ;  goods  traffic, 
273 ;  receipts  per  train-mile,  276 ;  per  ton  per  mile,  277 ;  rates  on 
leading  lines,  299 ;  cost  of  construction,  432 ;  accidents  on,  443, 
446;  annual  charges,  51a 

Belgium,  introduction  of  railways  in,  8 ;  results  of  railway  working 
in  1876-84,  95. 

Bill,  first  Railway,  3. 

Bills,  cost  of,  in  Parliament,  40. 

Block  system,  extra  cost  entailed  by,  225. 

Board  of  Trade,  railway  statistics  issued  by,  503. 

Brakes,  cost  of,  on  North- Western  Railway,  225. 

Bridgewater  Canal,  2. 

Brighton  Railway.    See  London,  Brighton,  and  South  Coast. 

British  railway  administration,  476. 

British  railways.  See  England,  Ireland,  Scotland,  United  Kingdom, 
and  Railways. 

Brunei's  estimate  for  Great  Western  Railway,  429. 

O. 

Caledonian  Railway,  wagon  supply  of,  211 ;  capital  expenditure,  377. 

Canada,  area,  351 ;  population,  352 ;  extent  and  cost  of  railways,  345  ; 
earnings  and  working  expenses,  342, 343 ;  cultivable  land  of,  325 ; 
imports  of  wheat  from,  331  ;  loans  for  railways,  335 ;  narrow- 
gauge  railways  of,  338 ;  accidents,  443. 

Canal  Acts,  number  of,  3 ;  Bridgewater,  2 ;  system  and  English 
railways,  306. 

Canals  and  railways  in  United  States,  322. 
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Cape  Colony,  area,  351 ;  population,  352 ;  extent  and  cost  of  railways, 
345 ;  working  expenses  and  earnings,  342,  343. 

Capital,  railway,  17 ;  proportions  of  share  and  loan,  23 ;  growth  of 
ordinary,  24 ;  interest  paid  on,  by  British  railways,  26 ;  amoonts 
of,  invested  in  Continental  railways,  129 ;  how  raised  for  foreign 
railways,  27  ;  rapid  growth  of,  in  United  States,  28 ;  cost  per 
mile  at  different  dates,  43 ;  capital,  English,  returning  no  dividend, 
50;  growth  of  different  descriptions  of,  152;  expenditure  on 
American  railways,  55 ;  gross  and  net  earning  power  of,  91 ;  in- 
vested in  railways  in  different  countries,  93;  "watered,"  311; 
invested  in  American  railways,  314,  315  ;  methods  of  raising  in 
Colonies,  335 ;  increase  of,  on  English  railways,  355  ;  on  Scotch, 

377. 

Carriages,  passenger,  on  English  railways,  254 ;  on  Continental  rail- 
ways, 257. 

Cars,  American,  324. 

Chapman's  engine,  4. 

Charges,  railway  transportation,  282. 

Cheap  Trains  Act,  165. 

Clas^cation  of  Continental  goods  traffic,  271 ;  in  Germany,  297 ; 
defects  of,  in  Great  Britain,  505. 

Coal  raised  in  United  Kingdom,  417. 

Colonial  railways,  327 ;  mileage  of,  328 :  taxation  levied  for,  336 ; 
loans  for,  335,  337 ;  condition  of,  338 ;  cost  of  working,  340 ;  gross 
earnings  of,  342. 

Colonies  and  the  United  States,  comparison  of,  333 ;  importance  of 
railways  to,  334 ;  methods  of  raising  capital  in,  335 ;  results  of 
railway  working  in,  342  ;  mileage  of  railways  in,  345  ;  area  of,  351  ; 
population  of,  relatively  to  railways,  352. 

Conmierce,  internal,  extent  of,  415. 

Commission,  Boyal,  of  1866-67,  recommendations  of,  70 ;  as  to  wagon 
supply,  216;  working  passenger  traffic,  267;  unequal  rates,  289; 
Irish  railways,  393. 

Composite  carriages,  502. 

Companies,  railway,  number  of,  in  United  Kingdom,  53,  106 ;  in  Con- 
tinental countries,  107. 

Comparison  of  dividends  on  American  and  British  railways,  5,  7 ;  of 
locomotive  power,  123, 124 ;  of  British  and  American  railways,  315. 

Compensation  paid  to  English  landowners,  34. 

Construction,  cost  of  railway,  31. 

Consumption  of  fuel,  129 ;  on  English  railways,  147. 

Continental  railways,  single  and  double  mileage  of,  36 ;  capital  ex- 
penditure on,  62  ;  dividends  earned  by,  60,  62 ;  number  of  railway 
companies  in,  X07  ;  working  expenses  o^  115  ;  number  of  employes 
on,  188;  wages  of  labour,  194;  cost  of  labour,  194;  analysia  of 
working  expenses,  220;  passengers  carried,  230;  receipts  from, 
233  ;  passenger  vehicles  on,  257 ;  goods  traffic,  273;  classification 
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of  goods  traffic,  271 ;  receipts,  276,  281 ;  receipts  per  ton  per  mile, 
277 ;  average  length  of  lead,  278 ;  receipts,  93 ;  cost  of  land  for, 
432 ;  accidents  on,  443. 

Cost  of  transport  before  railways,  i ;  of  railway  constmction,  31 ; 
average  in  United  Kingdom,  32 ;  land,  high  cost  o^  in  England, 
33  ;  increased,  of  English  railways,  44  ;  of  locomotive  power,  121 ; 
on  Great  Northern  and  Great  Western  Railways,  142,  143 ;  rail- 
way labour,  192  ;  working  on  Ck>ntinental  railways,  220 ;  of  land 
for  English  railways,  430;  for  Continental  railways,  432:  |for 
Indian  railways,  433 ;  of  working  railway  traffic  in  different  coun- 
tries, 472 ;  differences  o^  in  construction,  473 ;  total  and  average 
per  mile  in  different  countries,  541 ;  in  United  States,  544. 

Crampton  engines,  success  of,  144. 

Curves,  radius  of,  on  Continental  railways,  38. 

D. 

Danish  railways,  dividends  earned  by,  60 ;  mileage  of,  36  ;  gradients 
and  curves  of,  38 ;  capital  invested  in,  93 ;  gross  receipts  from, 
93,  100 ;  net  receipts  and  working  expenses,  100 ;  train-mile  and 
train-mile  earnings,  102 ;  employ^  on,  188 ;  cost  of  labour  on, 
194 ;  rolling  stock  statistics,  205,  207  ;  cost  of  working  on,  220 ; 
passengers  carried  on,  230 ;  receipts  from,  233 ;  vehicles,  257 ; 
goods  traffic,  273  ;  accidents  on,  443. 

Devonshire  Commission.    See  Commission. 

Discriminations,  in  United  States,  306 ;  theory  of,  519 ;  remedies  for, 
521. 

Distance,  average,  travelled  per  passenger,  on  Continental  railways, 
236 ;  on  American  railways,  235. 

Dividends  paid  by  English  railways,  49 ;  earned  by  American  rail- 
ways, 55,  544;  paid  on  United  States  railways  in  x88o,  57 ;  earned 
by  Continental  railways,  6a 

Dorsey  on  English  and  American  railways,  368. 

Dutch  railways,  dividends  earned  by,  60 ;  capital  expenditure  on,  62 ; 
mileage  of,  36 ;  gradients  and  curves  of,  38 ;  capital  invested  in, 
93 ;  gross  receipts  from,  93,  ico ;  net  receipts  and  working  ex- 
penses, 100 ;  train-miles  and  train-mile  earnings,  102 ;  locomotives 
and  train-mileage  compared,  137  ;  employis  on,  18S  ;  rolling  stock 
statistics,  205,  207 ;  cost  of  working  on,  220  ;  passengers  carried, 
230 ;  receipts  from,  233 ;  vehicles,  257 ;  goods  traffic,  273 ;  accidents 
on,  443 ;  terminal  charges,  510. 

E. 

Earnings,  gross  and  net,  91,  475 ;  on  British  railways,  93 ;  on  Conti- 
nental railways,  276 ;  on  American  railways,  93 ;  on  Colonial  rail- 
ways, 342 ;  on  New  York  Central,  305. 
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£conomy,  of  fuel,  145 ;  sources  of,  on  American  railways,  324. 

Employ  is,  numbers  of,  on  principal  British  railways,  178 ;  comparison 
o^  in  i860  and  1884,  181 ;  wages  paid  to,  194,  195,  197. 

Empties,  return,  498. 

Eugine-mile,  consumption  of  fuel  per,  129. 

Engines,  locomotive,  introduction  of,  4 ;  repairs  and  renewals  of,  130 ; 
number  of  in  United  Kingdom,  134 ;  earnings  of,  136 ;  mileage  of, 
137 ;  in  Ck)ntinental  countries,  121,  124,  137. 

England,  introduction  of  railways  in,  4. 

English  railways,  land  owned  by,  33 ;  mileage  of,  35 ;  cost  of  loco- 
motive power  on,  121,  123;  taxation  of,  168;  employ^  on,  178, 
190 ;  capital  employed  in,  314 ;  railway  administration,  353  ; 
goods  traffic,  360 ;  passenger  traffic,  363,  364 ;  ports  and  harbours 
owned  by,  423 ;  cost  of  early,  426 ;  accidents  on,  445 ;  average 
weight  of  load,  484 ;  mileage  and  capital  cost  of,  545. 

Estimates,  compared  with  results,  426  ;  Stephenson's,  for  London  and 
Birmingham  Railway,  427  ;  Vignoles',  for  Brighton,  428 ;  Brunei's 
for  Great  Western,  429. 

European  railways.    See  Continental  railways. 

Expenditure,  capital,  on  British  and  Continental  railways,  23,  29; 
wasteful,  on  English  railways,  40 ;  causes  of  high,  42  ;  on  different 
English  lines,  x  10 ;  percentage  of  different  items  of,  109 ;  items 
of  working,  on  American  railways,  113 ;  on  permanent  way,  155  ; 
for  wages  on  Continental  railways,  194 ;  working,  proportions  of, 
in  European  countries,  220 ;  increase  of,  on  English  railways,  355  ; 
per  mile  on  leading  English  railways,  357  ;  on  ports  and  harbours, 
by  British  railways,  424;  on  early  English  railways,  426;  on 
principal  English  lines,  per  mile,  545  ;  on  Scotch  railways,  377  ; 
on  Scotch  and  Irish  lines,  546. 

Exports,  effect  of  railways  on,  249 ;  from  Canada,  331 ;  from  British 
India,  333. 

P. 

Fares,  average  passenger,  in  Enp:land  and  Wales,  245  ;  in  Continental 
countries,  247 ;  inequality  of,  287. 

Farthings  Act,  165. 

Finnish  railways,  dividends  earned  by,  60 ;  mileage  of,  36 ;  gradients 
and  curves,  38 ;  passengers  carried,  230. 

First-class  passenger  traffic,  363,  368. 

France,  introduction  of  railways,  9 ;  legal  status  of  railways  in,  76 ; 
railway  passengers  killed  in,  444. 

French  railways,  dividends  earned  by,  60 ;  mileage  of,  36 ;  gradients 
and  curves  of,  38 ;  report  of  Comnussion  of  1863  on,  79  ;  capital 
invested  in,  93 ;  gross  receipts,  93,  100 ;  net  receipts  and  working 
expenses,  100 ;  train-miles  and  train-mile  earnings,  102 ;  locomo- 
tives and  train-mileage  compared,  137 ;  employis  on,  188 ;  cost  of 
labour  on,  194 ;  hours  of  labour  on,  196 ;  rolling  stock  statistics, 
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204,  2C5,  207 ;  cost  of  working  on,  220 ;  passengers  carried,  230 ; 
receipts  from,  233 ;  vehicles,  257  ;  goods  traffic,  273 ;  cost  of,  per 
mile,  541,  542 ;  growth  of  passenger  and  goods  traffic,  543. 
Fuel,  consumption  of,  per  engine-mile,  129 ;  cost  of,  on  American  rail- 
ways, 133 ;  economy  of,  145 ;  cost  and  consumption  of,  on  English 
railways,  147 ;  on  American  railways,  151 ;  on  Indian  railways, 
1 54 ;  on  Brighton  Railway,  148 ;  on  North- Western  Railway,  149 ; 
on  Great  Western  Railway,  149. 


German  railways,  dividends  earned  by,  60 ;  capital  expenditure  on, 
62 ;  mileage  of,  36  ;  gradients  and  curves  on,  38 ;  legal  status  of, 
79  ;  capital  invested  in,  93 ;  gross  receipts,  93,  100 ;  net  receipts 
and  working  expenses,  100  ;  train-miles  and  train-mile  earnings, 
102 ;  locomotives  and  train-mileage  compared,  137  ;  employes  on, 
1S8 ;  cost  of  labour  on,  194 ;  hours  of  labour  in,  196  ;  rolling  stock 
statistics,  204,  205,  207 ;  cost  of  working  on,  220 ;  passenger 
receipts,  244 ;  vehicles,  257 ;  goods  traffic,  273 ;  cost  of  land  for, 
432 ;  accidents  on,  443 ;  cost  of,  per  mile,  541 ;  passenger  and 
goods  traffic,  543 ;  terminal  charges,  510. 

Gladstone,  W.  £.,  on  effect  of  railways  on  exports,  349. 

Gooch,  Sir  Daniel,  on  cost  of  locomotive  power,  142. 

Goods  traffic,  extent  of,  269 ;  on  Continental  railways,  273 ;  receipts 
per  train-mile,  276;  per  ton  per  mile,  277;  train-mile  receipts, 
483 ;  recent  development  of,  543. 

Gradients  of  Continental  railways,  38. 

Great  Britain,  legal  status  of  Railways  in,  63.  See  Railways,  United 
Kingdom,  &c 

Great  Eastern,  Acts  of,  285. 

Great  Northern  Railway,  cost  of  locomotive  power  on,  143. 

Great  Western  Railway,  cost  of  locomotive  power  on,  141 ;  of  fuel  on, 
146,  149 ;  Acts  of,  285 ;  Bruners  estimate  for,  429 ;  analysis  of 
passenger  traffic  on,  501 ;  cost  of,  545. 

Gross  and  net  earnings,  91, 475. 

Grierson,  J.,  on  goods  traffic,  360. 

H. 

Harbours  controlled  by  British  railways,  423. 

Hedley's  engine,  4. 

Historical  and  retrospective,  i. 

Holland,  legal  status  of  railways  in,  87.    See  Dutch  railways. 

Hours  of  labour  on  Continental  railways,  196. 

Hungarian  State  railways,  low  rates  on,  302.    See  Austria- Hungary. 
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I. 

India,  results  of  locomotive  engines  in,  138  ;  cost  and  consumption  of 
locomotiYe  fuel  in,  154 ;  employes  on  railways  of,  187 ;  area  of, 
351 ;  population  of,  relatively  to  railways,  352. 

Indian  railways,  traffic  carried  on,  332 ;  methods  of  raising  capital  for, 
335  ;  gauge  best  suited  for,  378 ;  rates  and  fares  on,  340 ;  gross 
and  net  earnings  of,  342 ;  working  expenses  of,  342,  343 ;  total 
and  average  cost  of,  345 ;  comparison  of,  with  English,  347  ;  cost 
of  land,  433 ;  accidents  on,  443  ;  accounts  of,  494. 

Interest  paid  on  British  railway  capital,  27. 

Introduction  and  outline,  v. 

Investments,  railways  as,  48. 

Irish  railways,  special  features  of,  385  ;  dividends,  387  ;  receipts,  388 ; 
traffic,  389 ;  passengers,  390 ;  working  expenses,  391 ;  rolling 
stock,  392  ;  expenditure  per  mile,  382 ;  historical  aspects,  393 ; 
advances,  to,  394  ;  gauges,  395  ;  Government  control,  396. 

Italian  railways,  dividends  earned  by,  60 ;  expenditure  on,  62 ;  mileage 
of,  36 ;  gradients  and  curves  of,  38 ;  legal  status  of,  85  ;  capital 
invested  in,  93 ;  gross  receipts,  93,  100 ;  net  receipts  and  working 
expenses,  ico ;  train-miles  and  train-mile  earnings,  102 ;  locomo- 
tives and  train-mileage  compared,  137  ;  taxation  of,  173 ;  employ^ 
on,  188;  cost  of  labour  on,  194;  rolling  stock  statistics  of,  205, 
207;  cost  of  working  on,  220;  passenger  vehicles,  257;  goods 
traffic,  273  ;  accidents  on,  443. 


L. 

Labour,  railway,  distribution  and  cost  of,  175;  extent  of,  in  United 
Kingdom,  176;  in  United  States,  176 ;  in  Continental  countries, 
176 ;  on  Indian  railways,  187 ;  employed  on  European  railways, 
188 ;  wages,  cost  of,  192 ;  on  European  railways,  194 ;  avera<;e 
hours  of,  196. 

Land,  carriage,  cost  of,  2 ;  extent  of,  belonging  to  British  railways,  33  ; 
expenditure  on,  for  American  railways,  310;  prices  paid  by  early 
English  railways  for,  430;  prices  paid  in  Germany,  432;  in 
Belgium,  432 ;  in  United  States,  431. 

Lardner,  Dr.,  on  economy  of  railway  transport,  27a 

Lead,  average  length  of,  on  Continental  railways,  278 ;  in  United 
Kingdom,  485. 

Liverpool  and  Manchester  Railway,  5 ;  cost  of,  18. 

Lloyd's  Bonds,  22. 

Load,  increase  of  average,  in  America,  325. 

Loan  notes,  22 ;  and  debenture  capital  of  British  railways,  23. 

Locomotive  power,  differences  in  cost  of,  117,  140 ;  on  North- Western 
Railway,  146 ;  on  Continental  railways,  220. 
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Locomotives,  first  introduction  of,  4 ;  increase  of  weight  oF,  118 ;  train- 
mileage  of  Continental  countries,  137 ;  gross  and  net  earnings  of 
English,  136;  on  Indian  railways,  138;  on  Continental,  261; 
American,  325. 

London  and  Birmingham  Railway,  cost  of,  18;  estimate  for,  427; 
North- Western  Railway,  cost  of  locomotive  power  on,  144. 

London  and  Rome,  comparison  of,  xv. ;  numbers  travelling  by  rail- 
ways in,  xviL 

London  and  North- Western  Railway,  cost  of  fuel  on,  146,  149 ;  num- 
ber of  employes  on,  186;  wagon  snpply  of,  213;  traffic  charges 
of,  222 ;  cost  of  break  and  block  system  on,  225 ;  passenger 
traffic  of,  265  ;  Railway  Acts  of,  284 ;  analysis  of  passenger  traffic 
on,  366 ;  expenditure  on  stations,  &c.,  by,  435  ;  cost  of,  per  mile, 

545. 
London,  Brighton,  and  South  Coast  Railway,  consumption  of  fuel  on, 

148:  Vignoles'  estimate  for,  428;  rolling  stock,  estimated  and 
actual,  437 ;  cost  of,  per  mile,  545. 
Luxembourg,  railway  mileage  of,  36 ;  gradients  and  curves,  38 ;  loco- 
motives and  train-mileage  compared,  137 ;  employis  on,  188 ; 
rolling  stock  statistics  of,  207 ;  analysis  of  working  expenses  on, 
220 ;  passenger  traffic,  257  ;  goods  traffic,  273. 


M. 

^^erchandise  traffic,  general,  in  United  Kingdom,  272. 
Midland  Railway,  permanent  way  of,  161 ;  wagon  supply,  21 1 ;  acts  of, 
284  ;  analysis  of  passenger  traffic  on,  367,  501 ;  cost  of,  per  mile, 

545. 
Mileage,  of  English  railways  open  at  different  dates,  43 ;  of  railways  in 

relation  to  population  and  area,  12,  14 ;  single,  double,  and  treble 

track  in  different  countries,  36 ;  of  goods  and  passenger  trains  in 

Great  Britain,  131 ;  on  American  railways,  131 ;  of  locomotive 

engines  in  different  countries,   137 ;    proportions  of  single  and 

double,  in  United  States,  314 ;  of  different  English  railways,  545  ; 

Scotch  and  Irish  railways,  546. 

Mineral  traffic,  extent  of,  in  United  Kingdom,  272 ;  compared  with 
United  States,  279 ;  carried  on  leading  British  lines,  280 ;  trains, 
ton-mile  traffic  of,  497. 

Mundella,  A  J.,  Bill  of  1886,  511. 


N. 

Napoleon,  proposals  for  railway  development  in  France,  10. 
Net  earnings,  91 ;  in  Continental  countries,  93,  100 ;  in  United  King- 
dom, 99. 
New  England  States,  cost  of  railways  in,  311. 
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New  South  Wales,  area  of,  351 ;  popalation,  352 ;  railway  loans,  337  ; 
gross  and  net  earnings,  342 ;  working  expenses,  342,  343 ;  cost  of 
railways  of,  345. 

New  York,  grain  trade  of,  322. 

New  York  Central,  rates  on,  304. 

New  Zealand,  area  of,  351 ;  population,  352 ;  cost  of  railways,  345  ; 
working  expenses,  342,  343 ;  earnings,  gross  and  net,  342. 

Norwegian  railways,  dividends  earned  by,  60;  mileage  of,  36; 
gradients  and  curves,  38 ;  gross  receipts  from,  93,  100 ;  capital 
invested  in,  93 ;  net  receipts  and  working  expenses,  100 ;  train- 
miles  and  train-mile  earnings,  102  ;  locomotives  and  train-mileage 
compared,  137  ;  rolling  stock  statistics  of,  205,  207 ;  cost  of  work- 
ing on,  220 ;  passenger  traffic,  257 ;  goods  traffic,  273. 


P. 

Parliament,  restrictions  imposed  by,  on  Railway  Acts,  18 ;  Acts  of, 
applications  for,  19 ;  cost  of  Railway  Bills  in,  40. 

Parliamentary  expenses,  429. 

Passenger  duty,  163 ;  Select  Committee  on,  165;  traffic,  extent  and 
character  of,  227  ;  financial  aspects  of,  237 ;  carriages,  numbers  of, 
on  English  lines,  244 ;  receipts,  245 ;  fares,  average,  in  England, 
245 ;  on  Continent,  247 ;  traffic,  economical  working  of,  249  ; 
growth  ot  543  ;  vehicles,  numbers  of,  252, 257  ;  vehicles,  per  mile, 
in  Continental  countries,  261 ;  receipts,  365  ;  traffic,  relatively  to 
population,  x ;  train-mile  receipts,  483 ;  and  goods  traffic,  com- 
pared as  regards  results,  500. 

Passengers,  first  Act  authorising  transport  of,  by  railway,  5  ;  numbers 
of,  carried  on  Continental  railways,  230,  543  ;  in  United  Kingdom, 
230 ;  carried  per  axle,  258 ;  receipts  from  first-class,  366, 368 ;  killed 
and  injured  by  railway  accidents,  443,  445  ;  numbers  of,  carried 
per  vehicle  on  Midland  and  Great  Western  Railways,  501. 

Pennsylvania  railways,  cost  of,  311,  544. 

Permanent  way,  expenditure  on,  155 ;  United  Kingdom,  156 ;  cost  of 
materials,  158 ;  Continental  expenditure  on,  220 ;  estimated  cost 
of,  on  early  English  lines,  426  ;  in  Belgium,  432. 

Pooling  combinations,  516. 

Population,  mileage  of  railways  relative  to,  13  ;  i>as8enger  receipts, 
per  head  of,  233,  245  ;  number  of  travellers  per  head  of,  232 ;  of 
Colonies,  351 ;  extent  of  passenger  and  goods  traffic  relative  to,  x. 

Price-Williams,  analysis  of  passenger  traffic  by,  265;  estimates  of 
goods  traffic,  484. 

Prospects  of  railway  extension,  16. 

Prussia,  taxation  of  railways  in,  173.    See  Germany. 
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Qneeiulaiid,  ares,  351 ;  popvlalioo,  3p ;  extent  and  eort  of  lailwajm, 
545 ;  workiog  expeoMs,  542,  343;  ewniiig^  groat  and  net,  342, 
343- 

B. 

Raflwaji,  eileeta  created  bj,  ▼! ;  eariy  objeetaona  to,  x ;  importaaee 
oi,  to  eommeroey  ix;  leyelling  effeeta  oC,  xiii;  aa  adjanet  of 
modem  warfare,  xir;  increaae  of  valoe^  xrii;  changes  threatened 
in  legUlation  for,  xx. ;  oppoaition  to,  6 ;  Acta  pi  wed  to  1824,  7 ; 
introduction  of  in  Kngiand,  4,  5 ;  in  Belginm,  8 ;  in  France,  9  ; 
extent  of,  rehUiTely  to  population,  12 ;  relatavdy  to  area,  14 ; 
reasons  for  high  cost  of  English,  34;  Continental,  single  and 
doable  mileage  of,  36 ;  gradients  of,  37 ;  as  investments,  48 ;  legal 
status  of,  in  Great  Britain,  63 ;  in  other  countries,  72 ;  groes 
and  net  earnings  of,  93 ;  working  expenses  of,  105 ;  English  and 
American,  comparison  of  locomotive  power  on,  123;  permanent 
way  of,  155 ;  taxation  of,  163;  cost  of  labour  on,  194,  195,  197; 
statistics  of  rolling  stock  on  English,  202 ;  on  Continental,  205, 
207 ;  items  of  cost  of  working  on  Continent  per  kilometre,  220 ; 
passengers  on,  230;  passenger  vehicles  owned  by,  257;  goods 
traffic  on,  293 ;  Continental,  lengUi  of  lead  on,  298 ;  British, 
goods  and  mineral  traffic  on,  281 ;  in  Continental  countries, 
receipts  from  passengers  and  goods  compared,  281  ;  rates,  see 
liates ;  American,  goods  traffic  rates  on,  319 ;  English  and 
American  compared,  3151  316 ;  sources  of  economy  on  American, 
324;  Colonial,  351;  English,  353;  special  features  of  Scotch, 
372 ;  of  Irish,  385 ;  competition  of,  with  sea,  422 ;  cost  of  land, 
431 ;  accidents  on,  438 ;  working  elements  of,  477  ;  average  cost 
per  mile  at  different  dates,  490. 

liailway  capital,  17  ;  theoretical  limit  of,  25  ;  gross  earning  power  of, 
91  ;  net  earning  power  of,  95 ;  labour,  distribution  and  cost  of, 
175;  on  Continent,  188;  in  India,  187;  transportation  charges, 
282 ;  progress  in  United  States,  493 ;  rates  on  American  lines,  495. 

liates  and  fares,  inequality  of,  287 ;  authorised  on  chief  English  rail- 
ways, 290 ;  on  French  railways,  294 ;  on  German  railways,  296  ; 
Iklgian  railways,  299 ;  Austrian  railways,  301 ;  average,  on  Con- 
tinental  railways  generally,  277 ;  reductions  of,  in  Germany,  298 ; 
in  Belgium,  299 ;  on  New  York  Central,  304 ;  ton-mile  on  American 
railways  in  1880,  319 ;  in  1883,  321. 

Ileceipts  from  goods  and  passenger  traffic  compared,  281 ;  per  goods 
train-mile,  362  ;  average,  per  ton,  487  ;  from  railways  working  in 
different  countries,  93 ;  per  train-mile,  276,  481,  483  ;  per  ton  per 
mile,  277 ;  from  passenger  traffic,  245. 

Keduction  of  rates  in  United  States,  320;  in  Germany,  298;  in 
Belgium,  299. 
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Repairs  and  renewals,  comparison  of  cost  of,  130 ;  on  American  rail- 
ways, 133. 

Rolling  stock,  201 ;  on  English  railways,  202 ;  in  Continental  countries, 
204-206. 

Rome  and  London,  comparison  of,  xv. 

Roumanian  railways,  dividends  earned  by,  60 ;  mileage  of  gradients 
and  curves,  38 ;  locomotives  and  train  mileage  compared,  137 ; 
emplot/6s  on,  188 ;  rolling  stock,  statistics  of,  205,  207 ;  pas- 
sengers on,  230 ;  receipts  from,  233 ;  vehicles,  257  ;  goods  traffic, 
273  ;  accidents  on,  443. 

Russian  railways,  dividends  earned  by,  60 ;  mileage  of,  36  ;  gradients 
and  curves,  38 ;  legal  status  of,  89 ;  capital  invested,  93 ;  gross 
receipts,  93,  100 ;  net  receipts  and  workhig  expenses,  100 ;  train- 
miles  and  train-mile  earnings,  102  ;  locomotives  and  train  mileage 
compared,  137 ;  employes  on,  188 ;  cost  of  labour  on,  194 ; 
statistics  of  rolling  stock,  205,  207 ;  cost  of  working  on,  220 ; 
passengers  carried,  230 ;  receipts  from,  233  ;  vehicles,  257  ;  goods 
^'^c,  273  ;  accidents  on,  443. 


S. 

Samnelson,  Sir  B.,  report  on  goods  tariffs,  510. 

Sandberg,  C.  P.,  on  weight  of  rails,  442. 

Scotland,  first  public  railway  constructed  in,  374;  centralisation  of 
railway  management  in,  374 ;  total  mileage  of  railways  in,  375 ; 
extent  of  railway  traffic  in,  375  ;  average  cost  of  different  railways 
^f  377 ;  gross  earnings,  378 ;  train-mile  receipts,  379 ;  working 
expenses,  380 ;  railway  receipts  per  head  of  population,  382 ;  loco- 
motives, 383. 

Sea  and  railway  competition,  422. 

Second-class  passenger  traffic,  502. 

Shipping  trade,  coastwise,  of  United  Kingdom,  422. 

Signals,  block,  cost  of,  225. 

South  Australia,  area,  351 ;  population,  352;  extent  and  cost  of  rail- 
ways of,  345  ;  earnings  and  working  expenses,  342,  343. 

Speed,  effect  of  increase  of,  119. 

State  and  private  railways  compared,  62;  working  expenditure  of, 
224 ;  average  fares  paid  on,  247 ;  rolling  stock  of,  258 ;  tons  of 
goods  carried  per  axle,  259 ;  differences  in  ''lead  **  on,  278. 

State  purchase  of  railways,  arguments  against,  463 ;  arguments  for, 
468 ;  reserved  by  Government,  468 ;  expenditure  required  for, 

470. 
Stations,  cost  of  terminal,  435. 

Statistical  abstracts  of  Board  of  Trade,  504. 

Status,  legal,  of  British  railways,  63 ;  of  foreign  railways,  72. 

Stephenson,  R,  estimate  for  London  and  Birmingham  Railway,  427. 

St.  Louis,  commerce  of,  322. 
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Stockton  and  Darlinj^ton  Railway,  5 ;  capital,  how  snbecribed,  17. 

Swiss  railways,  dividends  earned  by,  60;  mileage  of,  36;  gradients 
and  carves,  38;  capital  invested,  93;  gross  receipts,  93,  100; 
net  receipts  and  working  expenses,  100;  train  miles  and  train 
mile  eamin<;s,  102 ;  locomotive  and  train  mileage  compared,  137  ; 
employes  on,  1S8 ;  average  wages  paid  on,  195 ;  hours  of  labour 
on,  196 ;  statistics  of  rolling  stock  on,  205,  207 ;  cost  of  working 
on,  220;  passengers  carried,  230;  receipts  frpm,  233;  accidents 
on,  443. 

T. 

Tariffs.    See  Bates. 

Tasmania,  area,  351 ;  population,  352 ;  extent  and  cost  of  railways, 
345  ;  gross  and  net  earnings,  342 ;  working  expenses,  342. 

Taxation  of  railways,  163 ;  United  Kingdom,  167 ;  United  States, 
171 ;  Italy.  173;  Prussia,  173. 

Terminal  charges,  509;  distinction  of  station  and  handling,  513; 
character  of,  514;  reconmiendations  as  to,  513;  in  Kempson's 
case,  514. 

Third-class  passengers,  number  of,  230 ;  increase  of  in  United  King- 
dom, 241,  242. 

Thirsk  and  Malton  line,  cost  of,  433. 

Traffic,  volume  of,  relatively  to  population,  x  ;  charges,  218  ;  on  Con- 
tinental railways,  220;  on  British  railways,  221;  on  North- 
western Railway,  222 ;  passenger,  tee  Passenger ;  goods,  see 
Goods ;  growth  of,  on  New  York  Central,  305  ;  goods  on  American 
railways,  319  ;  goods,  tonnage  of,  xi. ;  cost  and  conditions  of  work- 
ing, 472 ;  increase  of  passenger  and  goods,  543. 

Train-mile  receipts  in  1867,  loi  ;  train-miles  run  in  Continental 
countries,  102 ;  earnings,  102 ;  expenditure  of  United  Kingdom 
1874-84,  115  ;  expenditure  on  different  English  lines,  120;  com- 
parison of  mineral  and  passenger- carrying  lines,  120 ;  receipts  of 
Continental  countries  compared,  482. 

Trains,  mileage  of  on  American  lines,  132  ;  on  British  lines,  131,  316  ; 
average  weight  of,  362,  484. 

Transport,  cost  of  before  railways,  i. 

Transportation  charges,  282  ;  requirements,  standard  of,  xi. 

Trevithick's  engine,  4. 

u. 

United  Kingdom,  extent  of  passenger  and  goods  railway  traffic,  x  ; 
net  profits  from  railway  working  in,  xvii ;  value  of  land  in,  xix; 
of  house  property,  xvii ;  general  characteristics  of,  xx  ;  safety  of 
travelling  in,  xxi ;  amount  of  ordinary  capital  invested  in  rail- 
ways of,  57, 93  ;  gross  receipts  from,  93  ;  annual  increase  of  mile- 
age and  capital  in,  92 ;  train-miles  and  train-mile  earnings,  102 ; 
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taxation  of  railways  in,  163 ;  employit  on,  190 ;  wages  paid  in, 
192 ;  rolling-stock  employed  on,  207  ;  traffic  charges  in,  221 ; 
goods  traffic  receipts,  276 ;  internal  commerce  of,  415  ;  coal  raised 
in,  417  ;  Talne  of  railway  traffic  of,  420 ;  accidents  in,  443,  445  ; 
train-mile  receipts  of,  483;  average  cost  per  mile  at  different 
dates,  490 ;  receipts  per  ton  of  goods  carried,  487 ;  volome  of 
goods  and  passenger  traffic  at  different  date%  492 ;  ton-mile  traffic 
of,  499. 
United  States,  beginning  of  railways  in,  11 ;  number  of  corporations 
in,  1 1  ;  rapid  growth  of  railway  capital  in,  28  ;  extent  of  railway 
capital  in,  55 ;  dividends  paid  on  railway  capital  in  1880,  57, 
59 ;  funded  railway  debt,  58 ;  legal  status  of  railways  in,  72 ; 
gross  receipts  from,  93 ;  train-miles  and  train-mile  earnings,  102  ; 
number  of  railway  companies  in,  107 ;  cost  of  locomotive  power, 
121,  124;  system  of  working  locomotives  in,  139;  cost  and  con- 
sumption of  fuel  on  railways  of,  152 ;  taxation  of  railways  in, 
171  ;  lands  granted  to  railways  of,  172;  labour  employed  on, 
176, 185, 191 ;  numbers  employed  on,  197  ;  average  wages  on,  197 ; 
rolling-stock  employed  on,  207 ;  passengers  carried,  235  ;  general 
resum^  of  passenger  traffic  in,  262 ;  receipts  from  goods  traffic  in, 
272 ;  tons  carried,  273 ;  goods  traffic  receipts,  276  ;  greatness  of, 
308 ;  comparison  of  with  British  railways,  316 ;  average  train 
mileage  in,  316;  goods  traffic  on,  319;  increase  of  loads,  325; 
yield  of  com  per  acre  in,  330 ;  accidents  in,  443,  445 ;  coat  per  mile 
at  different  dates,  490 ;  volume  of  traffic,  492 ;  railway  progress 
in,  493  ;  rates  and  profits,  495  ;  ton-mile  traffic,  497  ;  dividends 
paid  by  railways,  499 ;  terminal  charges,  510 ;  statistical  position 
of,  in  1883,  544. 

V. 

Victoria,  area,  351 ;  population,  352 ;  extent  and  cost  of  railways,  345  ; 

earnings  and  working  expenses,  342,  343. 
Vignoles*  estimate  for  Brighton  line,  427. 


W. 

Wages  paid  in  England,  192 ;  in  Ck>ntinental  countries,  194,  195 ;  in 
United  States,  197. 

Wagon  capacity,  utilisation  of,  203. 

Wagons,  number  of,  employed  on  Continental  railways,  207;  on 
English  railways,  210 ;  in  United  States,  212 ;  per  mile  in  Con- 
tinental countries,  261 ;  mileage  per  axle  of,  258. 

Water  supply,  cost  of,  on  American  railways,  133 ;  competition,  306. 

•*  Watered  "  capital,  31 1. 

Way,  permanent    See  Permanent  way. 

Webb,  F.  W.,  on  economy  of  fuel,  149. 


56o  INDEX. 

Weight  of  passenger  train,  482 ;  average,  of  goods  trains  in  United 
Kingdom,  4S4 ;  of  goods  trains  in  different  countries,  362. 

Western  Australia,  area  of,  351 ;  population,  352;  mileage  and  cost 
of  railways,  345  ;  working  expenses,  342,  343 ;  earnings,  342. 

Working  expenses,  percentage  of,  on  gross  receipts  for  Continental 
Railways,  62  ;  in  Continental  countries  and  British  Colonies,  100 ; 
character  of,  105  ;  comparison  of  1874  and  1884  as  regards  items, 
III ;  as  regards  different  railways,  112  ;  percentages  of,  1874  to 
1884,  for  United  Kingdom,  115;  proportions  of,  in  European 
countries,  220 :  working  railway  traflSc  in  different  countries,  cost 
and  conditions  of,  472 ;  compared  with  gross  and  net  earnings 
in  different  countries,  475  ;  per  train -mile  on  principal  Britisli 
railways,  542. 


THE  END. 
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